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On the Resistance of Tubes to Collapse.* By WILLIAM FAIRBAIRN, 
Esq., C. E., F. R.S., &e., &e. 
[Read before the British Association.—Section G.] 


The following experiments were undertaken at the joint request of 
the Royal Society and the British Association for the Advancement of 
Science, and, in order to defray a part of the expense of conducting 
them upon a large scale, application was made to the former body for q 
a grant of money, to provide the necessary apparatus and such other 
means as might be required to obtain correct and satisfactory results. 
The Royal Society unhesitatingly complied with this request, and cheer- 
fully advanced the funds for that purpose. 

It must appear evident that, with an increase of the pressure of steam 
from 10 ths. to 50 ths., and in some cases to 100 ths. and 150 ths. on the 
square inch, that the utmost skill and attention should be bestuwed upon 
the boiler, and the principle on which it is constructed. To remedy some 
defects in the proportions of the internal flues, and to supply a rule for 
calculating their strength in resisting an external pressure, were the 
objects of the following experiments. 

To attain these objects in a satisfactory manner, it was necessary that 
the apparatus should be of such strength and size as would secure re- 
sults commensurate with the importance of the inquiry. For this pur- + 
pose a large cast iron cylinder was prepared, 8 feet in length, 28 inches | 
in diameter, and 2 inches thick of metal, for the reception of the tubes 

* From the London Artizan, October, 1867. 
Vor. XXX VI.—Turrp Senizs—No. 3.—Serremper, 1858, 13 
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to be experimented upon. This cylinder was calculated to sustain a 
pressure of 800 tbs. to the square inch, without incurring the risk of 
fracture; and having enormously thick covers, it could be screwed down 
without risk of leakage of the highly compressed fluid within. In this 
large cylinder the tubes to be experimented upon were placed precisely 
in the form and position of the internal flues of a boiler, open at one 
end to the air, and attached to the covers, as shown in the following 
drawing of the apparatus. The pressure was obtained by means of a 
powerful force-pump, by which water was injected into the cylinder to 
the amount of the pressure required to collapse the tube. 
Fig. 1 a* is a cylinder of cast iron, 8 feet long, and 28 inches in diame- 
ter, and 2 inches thick of metal. The top and bottom covers, } and 
ec, were made of proportionate 
strength, and were screwed to 
the flanches all round, with 1 
inch bolts, placed about 3 inches 
apart, in order to make the 
joints perfectly air and water 
tight. In the bottom cover, ¢, 
a hole 1} inch in diameter, was 
drilled, to receive the rod and 
screw-nut, a, which held the 
tube, B, to be experimented 
upon; and in the top cover, 4, 
a hole 2} inches in diameter 
was bored, to receive the pipe, 
d, inserted into the solid cast 
iron end of the tube, B. On the 
end of this pipe was a large 
nut, which screwed down upon 
an india rubber washer on the 
cover of the cylinder, so as to 
close the opening round the 
pipe, and make it water-tight. 
The object of this pipe was to 
allow the air to escape during 
the collapse, and to place the 
tube as nearly as possible un- 
der the same circumstances as 
the flue of a boiler. By this 
arrangement it will be seen 
that collapse could not take 
place without rupture at the 
ends, or a considerable amount of the tension in the direction of the 
length of the tube. This precaution was the more necessary, as frac- 
ture would ensue under circumstances similar to those which occur in 
case of collapse, which on almost every occasion is attended with rup- 
ture of the internal flues of the boiler. 
* Wood cut taken from the London Civ. Eng. and Arch. Jour., November, 1557. 
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The greater part, or nearly the whole of the experiments, were con- 
ducted by means of the hydraulic pump foreing water through the cop- 
per pipe, Ff, about half an inch in diameter, and thus driving the air in 
a highly compressed state into the upper part of the cylinder; and in 
cases where the pressure exceeded 400 tbs. on the square inch, it was 
considered more secure to operate without the elastic force of air, and 
to effect rupture through the medium of water only; for this reason a 
cock was introduced to let out the air. 

The pressure derived by pumping water into the cylinder was indi- 
cated by two gauges, one of Smith’s and another of Shappin’s con- 
struction. ‘The first registered the pressure up to 150, and the other 
on 500 tbs. to the square inch. These two gauges (in order to secure 
correct results) were both of them tested by an accurately fitted safety- 
valve and lever and seale E, which being compared with the pointers 
or indicators at different degrees of pressure, afforded less chance of 
error in the event of any derangement or change in the working of the 
gauges. 

These preparations having been made, and the indicator gauges care- 
fully adjusted, the experiments proceeded in the order in which they 
are given in the following tables. 

The first experiment was upon a tube composed of thin plates 6 inches 
diameter and 2 feet 5 inches long, between solid ends of cast iron, to 
which the tube was riveted and carefully brazed. This tube having been 
fixed to the cylinder covers, the pump was applied, and a force given 
to its exterior surface equivalent to its powers of resistance to collapse. 
During the experiments, the precaution of allowing the air to escape 
from the cylinder at high pressures was found absolutely necessary, as 
the tubes generally collapsed with an explosion of the compressed air, 
accompanied by a loud report as it made its escape through the pipe 6. 
These explosions gave pretty correct indications of what takes place 
when the interior flues of boilers collapse; and in some of the experi- 
ments conducted with compressed air in the cylinder at high pressures, 
the only security afforded to the experimenters was the superior power 
of resistance in the outer shell of the cylinder in which the experiments 
were made. 

It has long been a desideratum in the strength of boilers to determine 
some definite law by which the engineer could calculate the proportion- 
ate strength of internal flues. Ever since boilers became a necessary 
appendage to the steam engine, we have acted upon the principle that 
the internal cylindrical flues subjected to compression were absolutely 
stronger than the outer shell opposed to tension. These opinions have in 
reality had no foundation in practice, excepting from deductions drawn 
from occasional explosions and the failure of vessels under severe pres- 
sure. Hitherto there has been nothing definite, or any known principle 
by which we could calculate the diameter, thickness of plates, or length 
of flues corresponding with the strength of the boiler; and even in cases 
where explosions have taken place in collapse, we have too frequently 
mistaken the original cause from the débris surrounding the rupture, 
and the force which has torn to pieces the scattered remnants of the 
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outer shell. Numerous accidents of this kind have occurred, accom- 
panied by serious loss of life; these have too frequently been caused 
by the collapse and the rupture of the internal flues, which, acting upon 
the interior of the boiler with an irresistible force, carries havoc and 
destruction before it. The relative position and comparative value of 
these resisting forces have never as yet been clearly ascertained, in so 
far as respects the cause of rupture, and the anomalous condition in 
which many of these constructions are affected, have greatly retarded 
the application of science to improvements in the manufacture. There 
appears in fact to be no rule in existence calculated to attain uniformity 
of strength in all the parts of a steam boiler, where some of the parts 
are exposed to internal and some others to external pressure. 

The resistance of cylinders, spheres, &c., to internal pressure, have 
been ascertained from experimental data, such as the form and dimen- 
sions of the vessel united to the resisting powers of the material; but 
we have yet to learn what proportion cylindrical and elliptical tubes 
bear to each other in their resistance to external and internal pressure. 

To supply this want, and to remedy certain anomalous forms and con- 
ditions in construction, it appeared desirable that the construction of 
vessels of such vast importance should not be left to chance, but that 
the principle of form, strength of material, &c., should be founded on 
direct experiment; that the law of resistance, under forms and condi- 
tions, should be ascertained ; and the necessary formulz of the prac- 
tical mechanic and engineer have been attained by the results developed 
in the following experiments. 


EXPERIMENTS TO ASCERTAIN THE RESISTANCE OF 6-INCH TUBES TO 
COLLAPSE. 

In these experiments all the tubes were composed of plates of uniform 
thickness, and of the forms and lengths shown by the figures, in the 
column of remarks. The ends of the tubes, A, B, Ac, Ad, and Ae, were 
constructed with a pipe or tube for the escape of the air when collapse 
took place ; but the tube Ba was unattached to the cylinder, and in lieu 
of being fastened at the ends, it had a stay rod, as shown in the longi- 
tudinal section, to prevent the ends approaching each other when the 
tube attained its maximum power of resistance, and collapse took place. 

Taste I. Taste II. 
Resistance of 6-inch Tubes. Resistance of 4-inch Tubes. 


Pressure of 


collapse in lbs. 


Diamater 
of the tube. 
Length 
of tube. 
No. of 
experiment. 
Diameter 
of the tube. 


No. of 
experiment. 
plates in parts 
of an inch. 
per sq. in. 
Thickness of 
plates in parte 

= of an inch. 
Pressure of 

collapse in Ibs. 
per sq. inch. 
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The whole of the tubes, excepting Ba, which had an iron rod down 
its axis to prevent the ends approaching each other during the pressure 
of collapse, gave way with a loud report, forcing the air and water, in 
the shape of steam, through the pipe to a height of upwards of 40 feet. 
The tube Ba, having no outlet to the atmosphere, collapsed upon the 
air contained within it with a hollow but sufficiently audible noise to 
indicate when fracture ensued. 

On consulting the above table, it would appear that the tubes of the 
same diameter, the same thickness of plate, vary in strength when of 
different lengths. The tubes of 2 feet 5 inches and 2 feet 6 inches long, 
and that of 4 feet 11 inches, or about double the length, are w idely 
different in their powers of resistance. The resistance of the 5 feet tube 
to collapse being 32 Ibs. on the square inch, whilst the mean of the 
2 feet 6 inch tubes, only one-half the length, is = 59-4 tbs., or nearly 
double the pressure required to collapse the longer tube. In this com- 
putation it will be observed that the tubes which were screwed to the 
covers of the cylinder were to some extent in a state of tension, owing 
to the necessity of having to screw up the air-tube tight, in order to 
prevent leakage. This, with the weakness of the ends of the two first 
tubes, will account for the comparatively low pressure at which they 
collapsed. The other tubes, in experiments 5 and 6, had less tension 
upon them, owing to the collar round the air-pipe being more carefully 
fitted and adjusted to the collar of the tube. The excess of force re- 
quired to collapse the tube in experiment 6, was owing to there being 
no tension whatever upon the sides of the tube. With these allowances, 
and taking the mean of the whole experiments, we arrive at the con- 
clusion that the results approximate closely to the fact that the strength 
of 6 inch tubes are inversely as their lengths, as also those of other 
tubes exhibited in the succeeding experiments on the 4 inch and others 
of increased dimensions. 

Fig. 1. 


The tube H, experiment 12, in the above table, may be considered as 
three distinct tubes, as it was made with two perfectly rigid rings sol- 
dered to the outside of the tube. This was done to retain the tube in 
form, and prevent collapse at those points. The result of this simple 
contrivance was to increase the strength threefold ; the strength of the 
5 feet tube, without rings, was nearly the same as the length of each 
division of the tube with rings; and these experiments are decisive, in 
so far as regards the diminution of the resisting powers when the length 
is increased, and confirm those already recorded on the 6 inch tubes, 
which appear to follow the same law in relation to their powers of re- 
sistance to collapse. 

Let us see how far this agrees with the 3 feet 2 inch and 3 feet 4 inch 
tubes, which collapsed with 65 Ibs. per square inch; comparing them 
with the mean of tubes C, D, we have by the law just indicated, 
19 :153°5: : 39: 74:7, the pressure per square inch required by calcu- 
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lation to collapse similar tubes 3 feet 3 inches, or 39 inches long. The 
tubes E and F, however, gave way with a mean pressure of 65 tbs. ; 
a circumstance which may be accounted for by the difference of form 
arising from the imperfect workmanship of the tubes. 

Taking into account the effects of maccuracies and imperfections 
of workmanship, we may reasonably conclude that tubes 4 inches in 
diameter are in almost every respect confirmatory of the fact, that they 
follow the same law in their resistance to external pressure as the 6 
inch, namely, that the strength varies inversely as the length. 

The next series of tubes submitted to experiment were those of 8 
inch diameter, of the same thickness of plates (-043 inch) as the pre- 
ceding. In these experiments it will be seen that the same law as re- 
spects the length pervades the whole of them in their resistance to strain 
from external pressure, and this is more strikingly exemplified in the 
8 inch tubes than in either of the other two. These, like the last, had 
pipes attached to the upper end, and collapsed in the same way as the 
former, with loud reports. 


Taste III.* Taste IV.t 
Resistance of 8-inch Tubes. Resistance of \0-inch Tubes. 


Pressure of 


i 


Thickness of 


Thickness of 


experiment. 
plates in parts 
of an inch 
Pressure of 
experiment 
Diameter of 
plates in parts 
collapse in Ibs. 
per sq. inch. 


collapse in Ibs. 
per sq. inch 


| 


ins. | ft. ins. | 


8/2 6 
8/3 3 
8,3 4 


o- 
i ow 


*All the tubes collapsed with a loud report and hissing noise, which continued for 
some seconds after the collapse took place. 
t Both tubes gave way as before with a loud report. 


On comparing the above experiments with each other, it will be found 
that a very near approximation exists to the strengths being inversely 
as the lengths, and that the strength of a tube diminishes in a given 
ratio as the length is increased. ‘Taking the strength of the first tube, 
30 inches long, and calculating the force necessary to collapse 39 and 
40 inch tubes, we have, by calculation, 30 tbs., the pressure required 
to produce collapse. Again, 29°25 tbs., the difference from the results 
obtained by the experiment being only 2 ibs. in the 39 inch, and 1°8 kbs. 
in the 40 inch tube. 

The following experiments on 10 inch tubes are also remarkable for 
their consistency in regard to strength, and appear to be governed in 
resistance to external pressure by the same law as those previously ex- 
perimented upon. In the 12 inch tubes also the same marked difference 
exists where the lengths are increased. 

The whole of the previous experiments having indicated some slight 
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discrepancies, arising more probably from the defective state of the 
workmanship than from any other cause, made it desirable to repeat 
the experiments upon still larger tubes, and here the same principle of 
resistance is even more strongly marked than in either of the 4 inch 
or the 6 inch tubes. In the above experiments the ratio of strengths is 
correctly borne out in the 4 feet 2 inch tube, where the resistance is to 
a fraction, nevertheless, as the length, when compared with the 2 feet 
6 inch tube, which, by calculation, gives 19-8 tbhs., or within 0°8 of a th., 
as that given by the experiment. 

On comparing the pressures at which the 12 inch tubes in the next 
table collapsed, equally strong evidence is given confirmatory of the 
law by which tubes are compressed by external pressure. 

Taste V.* Taste VIF 
Resistance of 12-inch Tubes. Resistance of Cylindrical and Elliptical Tubes. 


No. of 
experiment. 
tube. 


Diameter of 
Length of 
Thickness of 
plates in parts | 
of an inch. 
Pressure of 
collapse in Ibs. | 
per sq. inch. | 
experiment 
Diameter of 
Length of 

tube 
Thickness of | 
plates in parts 
of an inch. 
Pressure of 
collapse in lbs. 
per sq. in 


ins. | ft. ins. 


| ins | ft. ins. | 


122] 4 104) 043 | 11-0 21 14 x10 5 0 | 043 | 
19 120) 5 0 | 043 | 124 22 /20$x 15h 5 1 | +250 


20 [12-0 | 2 6 | 043 | 22-0 23| 18% | 5 1 | 250 


*The collapse of all the tubes took place with the usual discharge and loud report 
that accompanied the smaller tubes. 


+ During the twenty-third experiment, on tube T, with }-inch plates, the joint of the 
top cover of the large cylinder gave way, at a pressure of 372 lbs. on the square inch. 
This caused the experiment to be discontinued until the joint was repaired, when it 
ultimately collapsed with a force of 420 lbs. 


The resistance of the tube O, experiment 18, when compared with 
that of the 6 inch tubes, only one-half the length, required a pressure 
of less than one-fourth to cause collapse. This apparently low pressure 
appeared, at first sight, rather anomalous ; but the accuracy of the ex- 
periment was confirmed by the next on tube P, } inch longer, which 
yielded to a force 12-5 ths. on the square inch. These facts are worthy 
of notice, as the experiment in this case was repeated in order to clear 
the subject of doubt, and establish data for the deduction of a formule 
by which to eaiculate the strength of cylindrical tubes; and the result 
is in accordance with another law, indicated by the experiments to which 
we shall have occasion subsequently to refer. 

From the twentieth experiment, on tube Q, we derive additional con- 
firmation of the law of the resistance of tubes, as regards their length; 
and from these results it is evident that a tube having the same strength 
of material, and being of the same diameter, will resist double the pres- 
sure to one of double the length; or, as we have already said, the col- 
lapsing pressure, other things being the same, varies inversely as the 
length. 

(To be Continued.) 
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On Submerging Telegraphic Cables.* By Mr. J. A. Lonaripar, 
M. Inst. C. E., and Mr. C. H. Brooks. 


The authors desired their attempt to investigate the laws to which 
the operation of submerging telegraphic cables were subject, to be con- 
sidered only as a partial solution of an interesting and somewhat com- 
plicated problem. It was evident that much misapprehension existed 
on the subject, and it had been stated in the journals relating to the 
proceedings, at the Meeting of the British Association at Dublin, in 
the year 1857, that “it seemed to be universally admitted that it was 
mathematically impossible, unless the speed of the vessel from which 
the cable was payed out could be almost infinitely increased, to lay 
out a cable in deep waters, say two miles, or more, in such a way as 
not to require a length much greater than that of the ‘actual distanc e, as 
from the inclined direction of the yet sinking part of the cable, the sue- 
cessive portions payed out, must, when they reach the bottom, arrange 
themselves in wavy folds, since the actual length is greater than the 
entire horizontal distance.” 

It was desirable to ascertain how far such a proposition was correct, 
and, if correct, what amount of “ slack,” or of surplus cable, should be 
provided to meet the waste, in varying depths of water. 

The questions discussed in the paper, and of which the mathematical 
investigations were given in an appendix, were :— 

1. The possibility “of laying out a cable straight along the bottom, in 
deep water, free from the action of currents. 

. What degree of tension would be required in the process ? 

3. What would be the effect, as regarded strain, under the varying 
circumstances of the depth of water, of the specific gravity of the cable, 
and of the velocity of the paying-out vessel ? 

4, What would be the relative velocities of the cable and of the pay- 
ing-out vessel requisite to reduce the strain or tension to any given 
amount, and what would be the consequent waste of cable ? 

5. The effect of currents, and the consequent waste of cable. 

6. How far it would be necessary, or safe, to check the velocity of 
paying-out when passing currents, so as to avoid, as far as possible, 
waste of cable? 

7. Would it be safe, and, if so, under what circumstances, to stop 
the paying-out, and to attempt to haul in the cable from great depths ? 

8. The effect of the pitching of the vessel in a heavy sea. 

9. The principal desiderata in the paying-out apparatus. 

10. The effect of floats or resisters. 
11. The best means for saving the cable, in case of fracture. 
12. The best mechanical construction of a submarine cable. 

After investigating the laws of bodies, such as cables, sinking in a 
resisting medium, the paper proceeded to show the great waste of “cable 
attendant upon paying-out free from tension at the ship. The form of 
the curve assumed by a descending cable was then examined, and the 
amount of tension at the paying-out vessel requisite to lay the cable 

* From Newton’s London Journal of Arts and Sciences, March, 1858. 
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without slack along the bottom, estimated under various conditions. 
The effect of the friction of the water in decreasing this tension, and 
the result, as regarded the tension, of increasing the velocity of the 
cable beyond that of the ship, were then pointed out. It was shown, 
that the decrease thus obtained was of small amount, unless the speed 
of the paying-out vessel was considerable, and that a decrease of tension 
should rather be sought in a diminution of the specific gravity of the 
cable. The tension at the ship, in 2000 fathoms water, was stated to 
be about 35 ewt. for a cable similar to the Atlantic cable; but with a 
cable of the specific gravity of 1-5 it would not exceed 7? ewt. 

The effect of currents was then considered, and it was maintained 
that they did not bring any additional strain upon a cable, and involved 
only a small loss of length on first entering them. In a hypothetical 
case of a current extending to a depth of 200 fathoms, and running 
with a velocity of 14 foot per second, at right angles to the ship’s 
course, it was calculated that the extra length of cable due to the de- 
flecting action of the current would not exceed 28 fathoms, the velocity 
of the ship being 6 feet per second. 

The effect of stopping the paying-out was next treated of, and it 
was shown that it would be to bring a very heavy catenarian strain on 
the cable, depending upon the depth of water, and the velocity of the 
paying-out vessel. ‘The amount of this strain for the Atlantic cable in 
a depth of 2000 fathoms, and at a velocity of the paying-out vessel of 
6 feet per second, was calculated at above seven tons. 

The question of hauling in the cable was then adverted to, and the 
conditions under which it might be safely attempted were pointed out. 

After discussing briefly the effect of the pitching of the vessel upon 
the strain of the cable, the paying-out apparatus was referred to; and 
the importance of reducing its inertia, and of so constructing the breaks 
that they should act freely, was maintained. Two plans were then men- 
tioned for saving the end of the cable in case of fracture, and tables 
were given, showing the velocity and direction taken by the end of the 
cable under such circumstances. 

The authors then proceeded to offer some remarks upon the mechani- 
cal structure of the cable, and strongly advocated a light cable. The 
distinguishing feature of this system of construction was, that the whole 
of the metallic portion was placed in the centre, and was surrounded 
by the insulating material; whereas, in the Atlantic cable, there was 
an outer sheathing of wire rope twisted spirally round the insulating 
medium. It was shown that whilst the absolute weights of the two 
eables were as 21} to 10, their relative strengths were as 11 to 25, so 
that the light cable, weighing scarcely one-half of the heavy one, had 
nearly two and a half times its relative strength. 

The effect of compression and tension on the two constructions was 
then referred to, and it was maintained that, in this respect also, the 
light cable possessed advantages cver the other. 

In conclusion, the authors, while disclaiming any intention to find 
fault, expressed their strong conviction that, though the Atlantic cable 
was a step in the right direction, as compared with the heavier cables 
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of former days, it yet fell far short, in mechanical structure and con- 
dition, of the light system recommended by Mr. Allan and others. 
The practicability of safely submerging the present Atlantic cable 
was not denied, but it was strongly urged that, with a cable of its 
specific gravity, success would be greatly dependent upon the nature 
of the paying-out apparatus, and the sedulous attention of those in 
charge of the breaks. 
Proc. Insti. Civ. Eng., Feb, 16th. 1858, 
On the Practical Operations connected with Paying-out and Repairing 
Submarine Telegraph Cables.* By Mr. F. C.WxExB, Assoc. Inst., C. E. 


The author explained, in the first place, that through the hesitation 
of those who had charge of the works, in publishing facts which might 
affect the commercial value of such enterprises, he was unable to supply 
complete details of the operations performed in submerging those cables 
upon which he had not been practically employed. 

He then enumerated and described, in general terms, the operations 
connected with the cables laid down from Dover to Calais, in 1850 and 
1851; that from Holyhead to Howth; that between Port Patrick and 
Donaghdee ; and the cable to Ostend; relating at the same time the 
causes of the various failures to which some of them had been subject. 

He next pointed out the route proposed for the Hague Cables, de- 
scribing their construction, and the reasons which induced the engineer, 
Mr. Edwin Clark, to determine on adopting the small single cable sys- 
tem. After alluding to the advantages and disadvantages of the simple 
over the compound cable, he expressed the opinion that this system 
was undoubtedly correct, but that the cables were made too light for 
this particular locality, and were not laid sufficiently far apart from 
each other. 

The arrangement adopted for testing the cable during the process 
of construction was then explained, and the serious error of submerg- 
ing cables in their final position, without having previously tested their 
perfection by suitable means, was noticed. The Atlantic cable was not 
tested under water, from the fear of its strength being impaired by the 
formation of rust. This might have been avoided by galvanizing, which 
was shown not to have the effect of weakening wire to the extent gene- 
rally supposed. 

The arrangements for coiling the cable on board the ‘Monarch’ 
steamer, for the Hague route, were then detailed, and some remarks 
were made on the conditions of a coiled rope, showing the necessity of 
carrying the cable from the hold of the ship, when elliptical coils were 
used, over shears fixed above the hatchways, to give the rope sufficient 
height to enable the twist, which the cable had received in coiling, to 
be neutralized ; and also the advantage of circular over elliptical coils, 
and the difference between a rope wound on a drum, and that coiled up 
in itself. The manner of buoying, or ranging off the course, from Eng- 
land to Holland, the progress of the “Monarch,” and the manner of 
testing the cable during the period of paying out, were then narrated. 

* From Newton’s London Journal of Arts and Sciences, April, 1858. 
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The act of speaking through a cable was not considered a sufficient 
test of its perfection. The case of the Atlantic cable was instanced ; 
where, from Professor Morse’s report, the author concluded that a 
serious fault had passed unnoticed. 

The paper then proceeded to remark upon the steering of vessels 
across tideways for the purpose of paying out cables, as opposed to the 
manner of steering for an ordinary passage; showing the curve that 
would be taken by a cable, if an allowance was not made for the effect 
of tides. A practical method was given, by which the required rate and 
direction of the vessel across a tide could be quickly ascertained. 

The operation of laying down the thick shore ends, on the English 
and Dutch coasts, was then detailed, as well as those of the Irish cables. 
The shore ends, similar to those of the Atlantic cable, tapered off from 
large-sized wire to the same size as the cable. 

In making arrangements for paying out a cable, the first point for 
consideration was the selection of a ship. The paper discussed the rela- 
tive merits of screw and paddle-wheel steamers ; giving the preference 
to the latter, except in the case of a screw where the engines were 
placed well aft, thus giving plenty of accommodation for stowing the 
eable. The next point for consideration was the disposition of the cable 
in the most convenient form for paying out freely. Accidents, arising 
from improper coiling, were quoted; and the necessity of careful coil- 
ing, was dwelt upon. The great advantages of Mr. Newall’s cone and 
rings for paying out were described. 

The brake was the next consideration. The drum brake, of which an 
illustration was given, was that used on all cables hitherto successfully 
laid. Mr. C. Bright's brake was also mentioned, and its advantages and 
disadvantages were pointed out. Its chief disadvantages appeared to be 
its weight, or vis inertia, and the time required to release the pressure 
on the brake-pulley. The importance of brakes in deep water operations 
to regulate the speed at which the cable was being paid out, as compared 
with the rate of the ship on her course, and the necessity of providing 
for irregular strains, was adverted to. Mechanical contrivances to super- 
sede manipulation in the quick release of the brake were disapproved. 

The curve taken by the cable in descending great depths was dis- 
cussed, showing it to be concave towards the ship, in every part, but 
approaching a straight line as it neared the ground. The angle which 
the cable made with the horizon, when being paid out, was about 9° or 
10°, while the waste varied from 50 # cent. to 50 P cent. 

The necessity of supplying buoys with suitable moorings, to provide 
against accidents, was next urged. Several cases were cited where the 
use of buoys would have prevented the loss of cables, and the conse- 
quent waste of property. The buoyage arrangements of the Atlantic 
cable were described. 

The difficulty and danger of stopping the egress of the cable during 
the process of paying out were urged, and the means of providing 
against such accidents were represented. 

The tendency of a cable astern a ship to swing it round, in opposition 
to the action of the helm, with its effect in two or three instances, 
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together with the means of avoiding such an event, by placing the free 

int of the cable as near the centre of the ship as practicable, were 
Seamed. 

Whilst proper allowance was given to the importance of possessing 
perfect machinery, the author was of opinion, that sufficient value was 
not placed upon the necessity of having an organized and efficient staff. 
It was indispensable that those having the management of submerging 
cables should possess a nautical knowledge. The difficulty that would 
have been experienced in the late attempt to lay down the Atlantic 
cable, when the end had to be passed from the “Wiagara’”’ to the 
“Agamemnon,” was explained. 

The paper then proceeded to describe various operations connected 
with the repairs of cables; showing, first, the means to be taken to 
detect the position and nature of the fault, and then those adopted to 
make the cable good,—several operations of this nature, executed by 
the author in the North Sea, were described. Cables which had been 
broken by anchors, &c., were mended at points varying from two to 
fifty miles from land ; at one time in a tug, at another time in a Dutch 
fishing-boat, and lastly, in the “Monarch” steamer, whose fittings for 
the purpose of general repairs were detailed. The operations of grap- 
pling, under-running, buoying, and picking up, were minutely described. 
In one instance, 120 miles of cable were picked up, repaired on land, 
and re-laid. 

The paper concluded by pointing out that by such means cables 
could be regularly repaired, and that submarine wires, in shallow seas, 
became a much less precarious property than they were at first sup- 
posed to be. 


Proc. Insti. Civ. Eng., Feb. 23d, 1858. 


Discussion of the Papers on Submerging Telegraphic Cables. By Messrs. 
J. A. Loneriner and C. H. Brooks, and on Paying-out and Repair- 
ing Telegraph Cables.* By Mr. F. C. Wess. 


The discussion was commenced by remarks upon some of the deduc- 
tions in the two papers, which, it was argued, could not be accepted 
implicitly. It was contended, that there was not any proof of the cable 
arranging itself in folds or coils at the bottom of the sea, and that the 
‘waste’ or surplus length of cable laid down, could not be as much 
as 30 to 50 @ cent. more than the actual distance traversed. There 
was not sufficient foundation for these statements, and therefore they 
were considered to be erroneous. By a model exhibited, it was shown 
that a small chain, when uncoiled from a roller, round which it was 
wound, was delivered in a straight line as the roller traveled along upon 
the upper plane of the model. Hence it was argued that, allowing for 
the greater buoyancy, or the reduction of specific gravity, by immer- 
sion in water, a cable could be laid at the bottom of the sea, in the 
track of the ship, exactly as it left the coil in the hold, without any 
loss of length. The concavity of the line of cable from the ship, as 
* From Newton's London Journal of Arts and Sciences, April, 1858. 
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exhibited in the diagrams, was contended to be imaginary, and the 
wavy folds, also depicted, were doubted. 

Constructing cables with an external iron wire covering, laid spirally, 
and a gutta percha wire, was objected to, because the covering would 
yield when the strain came upon it; whilst the gutta percha core, con- 
taining the conducting wire, being straight, would be liable to fracture. 
Thus, the insulating medium being cracked, the cable would become 
useless. 

It was explained, that the conclusions given in the first paper were 
based upon the mathematical reasoning given in the Appendix. The 
methods proposed for catching the end of the cable, in case of fracture, 
were only intended as suggestions, and were not insisted upon; but 
where so much capital was at stake, and when a single accident might 
risk the whole venture, any means of catching the end of the cable 
deserved attention. 

As to the processes of paying out and of repairing cables, the former 
was comparatively simple and easy, whilst the latter involved a series 
of different operations, constantly changing in character. It was im- 
possible to treat both questions fully, and therefore the greater pro- 
minence was given to the former, as being more generally interesting. 

It was explained, that it would be desirable to have the external 
wires of a cable laid straight, if it were practicable; but it was not so, 
and therefore, arrangements were made for giving to the internal con- 
ducting wire, with its gutta percha covering, a spiral form, which con- 
ferred on it a greater degree of elasticity than was possessed by the 
outer wires, which would, therefore, be ruptured before the inside wire 
was injured. When the Dover and Calais cable was torn asunder by a 
ship’s anchor, in January, 1857, it was found that the inside wires were 
much longer than those of the external covering, and that the gutta 
percha was uninjured, except at the point of rupture. 

It was also stated, that in every instance in which the Atlantic cable 
had been tested for strength, the iron outer wires were broken before 
the copper inner wires yielded to an extent to impair materially the 
eficiency of the conductor. 

It was admitted, that advantage would result from the use of any 
appliance, by which the egress of the cable could be retarded, so as to 
allow of heavier and better protected cables being laid in deep water. 
There were, however, almost insuperable practical difficulties attendant 
upon the application of any controlling power to a cable of small sec- 
tion, as there were objections to the use of heavy cables of large section 
in the great depths of the Atlantic. For these reasons, resisters, such 
as buoys, or discs of certain area, had been proposed; and Colonel 
Beaufoy’s experiments showed that a retarding strain could be put upon 
the cable when sinking, but if it became requisite to draw the cable up 
again, the extra strain would act very prejudicially. There were, how- 
ever, mechanical means of detaching these resisting floats when a con- 
trary strain occurred. It was not considered to be of vital importance, 
even with a light cable, to compensate for the pitching of the ship, 
where it was possible to use light machinery for paying out. This 
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should be a primary consideration, as light cables were indispensable 
for deep water; but up to the present time, no light cable had been 
offered which met all the requirements so well as that made for the 
Atlantic telegraph. 

The conducting and insulating powers of cables of various forms 
must be carefully considered, and in those respects, it was contended 
that the light cable prominently alluded to in the first paper was very 
deficient. The researches and lucid explanations of Dr. Faraday on 
this part of the subject were noticed, and it was shown that, instead of 
having a strong conducting iron wire in the centre, it was better to 
have a smaller wire of copper, the conducting power of that metal, 
according to Becquerel, being 100, whereas that of iron was only 15, 
or six times less than copper. At the same time, the difficulty of obtain- 
ing perfect insulation, and the chances of leakage, were proportionately 
increased by having a greater extent of surface to protect. 

With regard to a remark in Mr. Webb’s paper, that the Atlantic 
cable was not tested under water, it was stated that the core was regu- 
larly tested from the beginning with a battery series of five hundred 
cells and the most sensitive instruments, after having remained under 
water for some days. The core was then sent to the works upon drums, 
so protected that it could not possibly be injured, and was immediately 
covered with a serving of hemp prior to receiving the outer strands. 
It was true, Professor Morse had correctly stated that as they got 
further from the shore in the Atlantic undertaking, the signals were 
weaker; but a very low battery power was purposely employed, so as 
to render apparent at once, by the effect on the instruments, any fall- 
ing off in the continuity or insulation. As new lengths of cable were 
added, from time to time, to the circuit, there was, of course, some 
variation of signals, and the adjustment of the instruments was some- 
times interfered with by the motion of the ship; but there was nothing 
uncommon in the occurrence, and the supposition that a fault had 
passed unnoticed was altogether groundless. 

It was remarked, that although light cables were preferable for great 
depths, yet in shallow waters heavy cables were necessary, as being 
less liable to injury ; and it was asserted that, in this respect, the light 
Hague cables would always be a source of considerable annual expense, 
as compared with the heavy Dover and Calais and Dover and Ostend 
cables, in which there had only been one instance of failure in five 

ears. 
q In the first experimental cable from Dover to Calais, consisting of 
one No. 14 copper wire, insulated with gutta percha, both laid straight, 
it was found that, when the strain was removed, the gutta percha had 
a tendency to return to its original length, whilst the wire was drawn 
down nearly to No. 16 gauge. The wire forced its way through the 
= percha in several places, so that the insulation was destroyed. 

t was then suggested by Mr. Wollaston, that in a cable containing 


several wires, the core, including the conducting wire or wires, and the 
gutta percha, should be twisted spirally, like the outer covering. This 
plan was now universally adopted. 
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In reference to the durability of submarine cables, it was stated that 
the cable belonging to the British Telegraph Company was laid down 
about four years ago, and had remained perfect ever since. The only 
cost to the company for maintenance or repairs was a small gratuity 
to the coast-guard on each side of the channel, who were asked to write 
whenever either end of the cable was exposed on the beach. It was re- 
marked, that simple cables, with a single conductor, had cost large sums 
of money for maintenance and repairs, while under the compound sys- 
tem, with two exceptions, but little or no expense had been incurred. 
This should be borne in mind in designing submarine cables in future. 
The plan of paying out a cable from the stern of the vessel, was ob- 
jectionable. The preferable part of the vessel for the cable to leave the 
ship, seemed to be the centre, or the centre of gravity, by which all 
waste from the pitching or rolling of the vessel would be avoided. A 
conical hole, with the apex of the cone tending upwards, should be 
made for the purpose, and then the cable would not be chafed by rub- 
bing on its departure on any part of the vessel. The almost certainty 
of a storm occurring during the operation of laying down the Atlantic 
cable, rendered it the more desirable that every precaution should be 
taken which could be devised to insure success. And if it were not 
possible to alter a vessel so as to pay out at the centre, then a ship 
should be specially built for the purpose. 

The small number of words at present capable of being sent through 
the Atlantic cable,—the number being, according to the company’s 
report, only four per minute,—had induced Mr. E. Highton to devise a 
code system for use in long lengths of telegraphs. He exhibited an in- 
strument which was capable of transmitting through a wire eight hun- 
dred million times two million preconcerted messages, the maximum 
period for the occupation of the wire not exceeding ten or twelve se- 
conds, if sent at the rate at which the Queen’s speech was transmitted 
from London. He also explained one of three instruments used in the 
transmission of the American President’s last message, which consisted 
of upwards of sixteen thousand words, at the rate of three thousand five 
hundred words an hour. The desirableness of magnifying the effects of 
electricity arriving at a distant station, especially in the case of leaky 
wires, had led to the invention of an instrument for the purpose. 

It had been found that the light and heat of the sun, the mycellium 
of a fungus, and other substances and conditions, had the power of ren- 
dering gutta percha unfit for the insulation required for the transmission 
of messages by means of electricity. Several specimens of gutta percha 
in a decayed state were exhibited ; and also a piece of copper wire, 5 feet 
in length, covered with gutta percha, which was strained until it broke; 
when the gutta percha, owing to its partial elasticity, contracted, and 
left 7 inches of copper wire uncovered. A newly made tube of gutta 
percha, under a strain of 276 tbs., stretched from 14 inches to 24 inches 
before breaking; but a similar tube, which had been exposed for about 
five years to the atmosphere, light, and heat of the sun, was so brittle, 
as to be easily broken by the hand. 

With regard to the failures of several light cables, including the first 
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from Hover to Calais, the first from Holyhead to Dublin, and one from 
Portpatrick to Donaghadee, it was shown that there was not the slight- 
est identity in the principles of their construction, and that they were 
early experiments in submarine telegraphy. And as 50 cent. of all 
the submarine cables hitherto attempted to be laid had been failures, 
no argument against light cables, as opposed to heavy cables, could be 
based on such premises. 

It was regretted, that so little attention appeared to have been given 
to the paying out machinery, which, it was contended, should be de- 
signed with a view to keep a retarding force upon the cable equal to 
the difference in speed between the vessel and the cable. But as the 
speed of the former varied, owing to the wind, currents, and other causes, 
the measure of this difference in the paying out machinery should be 
by means of a spring, or a pulley, carrying compensating weights, 
which, by its rise and fall, would indicate the increased or lessened 
speed at which the vessel was going, and to regulate the strain upon 
the cable, so as to make it as uniform as possible. 

It was stated that, in paying out the Mediterranean cable from Cag- 
liari to Bona, Mr. Werner Siemens had employed an apparatus which 
not only regulated the strain upon the cable, by the deflection of a 
weighted lev er, resting upon the cable, between the break and the stern 
pulley, but also overcame, to a great extent, the evil effects of the pitch- 
ing of the vessel. When the vessel pitched, the weight rose, and allowed 
more cable to run out, so that the pullies of the break traveled at a 
uniform velocity. 

With reference to the best form for a submarine cable, it had been 
proved that, when great depths had to be traversed, one of light specific 
gravity was to be preferred. The conductor, which constituted the 
weight to be carried, should therefore be as light as possible; and to 
insure its continuity, it should be relieved from strain by the external 
coating. The conductor, when of copper, had a specific gravity of 11, 
the gutta percha insulator was nearly equal in weight to sea water, and 
the iron external covering had a specific gravity of 7. Probably, alu- 
minium might be substituted for copper in deep sea cables, with advan- 
tage, as it was nearly equal in conducting power, and was only one-third 
of the weight. The outer covering should be of hard material, so as to 
resist the longitudinal strain during the process of submerging, but it 
should add as little as possible to the weight. It was considered that 
no material fulfilled these conditions so well as soft steel. A thin steel 
wire coating would produce a cable of the least weight, and be capable 
of suspension to the greatest depth: nor should it be more expensive 
than iron, if the power of suspension was taken as the basis of the cal- 
culation. 

It was stated that, before the present Atlantic cable was decided 
upon, from twenty to thirty specimens of different forms of light cables 
had been tested for strength, by means of an hydraulic machine. The 
form adopted was the strongest with one exception. A cable, with a 
steel wire coating, was found to be superior in that respect; but in 
addition to its great cost, it was ascertained that it would have been 
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impossible to obtain the necessary quantity of wire in less than from 
one to two years. 

With regard to the failures in the attempts to lay a heavy cable be- 
tween Sardinia and Africa, in the years 1855 and 1856, it was stated, 
that it was due, in both instances, to want of length. Proof had, how- 
ever, been obtained, that it was possible to submerge a heavy cable 
successfully in a depth of 1640 fathoms. It was all important, in en- 
terprises of this kind, to ascertain, with accuracy, the relative speed of 
the ship and of the paying-out of the cable. In the cases last alluded 
to, the log was hove every quarter of an hour; and the length of cable 
payed out was ascertained from the number of revolutions of the drum. 
By these means the brakesmen regulated the tension. It was believed, 
that the greatest speed practicable, in ordinary cases, would be found 
to be from five to six knots per hour. Floats or resisters had not been 
used in these instances, where a depth, as previously stated, of 1640 
fathoms had been successfully attained; but it was thought that it 
would be prudent, in an operation like the laying of the Atlantic cable, 
where a distance of upwards of 1600 miles had to be traversed, to 
employ a good system of buoys at every 300 or 400 miles. 

The vertical velocity of the Atlantic cable would be about 8 feet per 
second; and assuming it to weigh in water 15 cwt. per mile, and to 
break with a strain of 4} tons, then there ought only to be a strain of 
1} ton, when paying out in a depth of 2 miles. Nor should it be ex- 
posed to any much greater strain, provided the brake apparatus was 
properly contrived, and efficiently worked, 

In illustration of the advantages of paying out the cable from the 
centre of oscillation of a vessel, in place of from the stern, it was as- 
serted that the stern of the ‘“‘Miagara” in passing over the crest of a 
wave 20 feet in height, and from 600 to 700 feet in length, would rise 
or vibrate 75 feet, causing violent and sudden tension of the cable, whilst 
the centre would only rise 20 feet. 
~ To this it was replied, that the rise and fall of the stern, above or be- 
low the horizontal line of such vessels as the ‘“Persia”’ or the “Niagara,” 
in crossing the Atlantic, never reached 10 feet. 

As a practical illustration of the facility with which light cables could 
be laid, it was mentioned that, although the submarine telegraph be- 
tween Varna and the Crimea was submerged under considerable diffi- 
culties, and during a storm, yet the actual length payed out was only 
3} miles in excess of the distance between those places, which was nearly 
350 miles. The depth of the Black Sea where this cable was laid was 
about 70 fathoms. The cable consisted, throughout the greater portion 
of its length, simply of No. 16 copper wire, served with gutta percha, 
and wholly unprotected. The shore ends had an iron sheathing, ex- 
tending to a distance of 10 miles from Varna, and of 6 miles from the 
Crimea. Its insulation was perfect; and it remained uninjured for twelve 
months, during the time of the Russian war, notwithstanding the many 
violent storms to which it was exposed in the Black Sea, until during 
a storm of more than usual severity, it was broken on the 5th Decem- 
ber, 1855. 
14° 
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In the commencement of the discussion, it had been said that it was 
impossible there could be any “waste;’’ and this position had been 
illustrated by a model, in which a chain was suspended and paid out 
from a cylinder, showing exact agreement between the length paid out 
and the distance traversed. Had, however, the chain been coiled upon 
a larger or smaller part of this cylinder, either the operation would 
have been brought to a stand-still, or more cable would have been paid 
out than was due to the distance traversed by the cylinder. It had 
also been said that, whether the cable was paid out in air or in water, 
the circumstances would not be modified to any material extent. Now 
a bar of iron, one inch in diameter and two miles in length, would weigh 
13 tons, and if this was suspended vertically in the water, the resist- 
ance, at 5} miles per hour, would amount to 50 tons. When the vessel 
got into motion, the bar would immediately assume an inclined posi- 
tion, and adjust itself to the strain, and probably in the case cited, the 
inclination would be 4 to 1. If, however, the specific gravity was re- 
duced, and the inclination was nearer to the horizontal, then the strain 
would be reduced. The Atlantic cable being about {ths of an inch in 
diameter, the resistance at the depth stated would be about 30 tons; 
and as the breaking weight was about 4 tons, it was clear that that cable 
should be inclined so as to reduce the strain to 2 tons. Therefore, as 2 
tons was to 30 tons, so was the square of the sine of the angle to the 
radius; from which it resulted, that the least length at which the cable 
should be paid out was from 8 to 9 miles from the vessel to where it 
touched the bottom of the ocean. Whenever the speed of the vessel 
was reduced, the cable would have a tendency to assume a vertical posi- 
tion; and this would bring into play the direct weight of the cable, 
more or less, in addition to the above resistance, so that the strain 
would be increased. The result of these considerations led to the belief, 
that a much lighter cable than that proposed would be found most ad- 
vantageous for long distances at great depths. 

In reply to the observations of preceding speakers, it was stated that 
the results arrived at, and contained in the first paper submitted to the 
Institution, were not mere opinions, but were deductions from strict 
mathematical reasoning, the whole of which was given in the Appendix. 

The different problems which presented themselves for consideration, 
and their modes of solution, were then generally explained. Some mis- 
apprehension seemed to exist with reference to the subject of resisters 
or floats. If of less specific gravity than the cable, their effect was to 
decrease the tension, by imparting buoyancy to the cable. ‘he other 
effect, as resisters, would be very small, unless the cable was running 
out with great waste. They ought not to be attached in a parachute 
form, but should be fixed on to the cable itself; and probably a spheri- 
cal form would be most convenient. Attention was then drawn to the 
curious result arrived at with respect to currents, and it was observed 
that the waste of cable due to their action was very small, and that 
they caused no extra tension. The inutility of seeking a reduction of 
tension, by letting the cable run out with slack, was pointed out and 
illustrated by diagrams. 
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The effect of the pitching of the vessel was adverted to, and it was 
shown that very heavy and dangerous strains might be brought upon 
the Atlantic cable from this cause; and that such strains could scarcely 
be avoided when using the ponderous paying-out apparatus presumed 
to be required for so heavy a cable. The gearing together of the sheaves 
was considered to be dangerous; and self-acting brakes, however per- 
fect, were decidedly inferior to the manipulation of vigilant and intel- 
ligent men in an operation of this nature, where the conditions were 
constantly varying. 

The statistics of the submarine cables, hitherto essayed, showed that, 
out of forty-three attempted to be laid, six only had failed during the 
process of laying, four subsequently, and one of the Hague cables was 
at present under repair,—leaving thirty-two in perfect working order. 
These facts completely disposed of the assertion, that 20 ® cent. had 
either failed in being submerged, or immediately afterwards. Of the 
ten total failures, three were strictly light cables, with no outer wires, 
being the only uncovered cables tried; and the two failures of heavy 
cables, after submersion, arose from their being too light. Several cables 
had, it was true, been broken by anchors, in consequence of the absence 
of sufficient iron protecting wires, but these had been immediately re- 
paired, and were now in regular work. Of the six failures in submerg- 
ing, two occurred with the Mediterranean cables, in the years 1855 and 
1856, when 256 miles were lost, of the value of about £70,000; a third 
with the Newfoundland cable; a fourth with a light cable from Port- 
patrick to Donaghadee; a fifth with a heavy cable on the same route; 
and, lastly, the Atlantic cable. Of these, the Newfoundland and the 
heavy Fortpatrick and Donaghadee cables, had been recovered; and 
during the present summer, the raising of the Mediterranean cable was 
to be attempted. 

In reference to the mechanical and electrical questions involved in the 
consideration of this subject, it was regretted that the paper by Messrs. 
Longridge and Brooks had not been discussed in proportion to its 
merits. If mathematical investigation could ever be relied on in prac- 
tice, confirmed, as it was in this case, by geometrical analysis and by 
actual experience, that paper ought to be of great use in guiding those 
who had the superintendence of the paying out of cables in deep water. 
It had been shown that, to lay a cable straight, a strain must be ex- 
erted equal to what had been termed the minimum tension, or the weight 
of a piece of cable equal in length to the depth of the sea where the 
cable was being paid out. That result was contrary to what had been 
generally supposed to obtain; but there was no practical proof that 
it was incorrect. Finally, that paper showed, that a decrease in the 
specific gravity of the cable was the real remedy for great tension. No 
doubt, if a cable could be decreased in specific gravity, without dimin- 
ishing its strength, or in a greater proportion than its strength was 
decreased, all other necessary conditions being complied with, the dif- 
ference between the breaking strain, and the strain required to sup- 

ort a given length of the rope in water, would be augmented. This 
fad been aimed at in the Atlantic cable, by reducing the weight of the 
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outer covering of iron wires, and proportionately enlarging the gutta 
percha; and the opinion was expressed, that no plan had hitherto been 
proposed, by which this difference could be materially extended, that 
did not possess other serious disadvantages. 

The system of paying out cables from the centre of oscillation had 
been frequently suggested; and although it presented another advan- 
tage not previously mentioned in the discussion—that of facilitating 
the steering—it had not been deemed expedient to adopt it. The cable 
would form a sharper angle round the bottom of the vessel than it 
would over the stern, so that the crush on the cable, tending to flatten 
it, and the friction would be increased; and should there be a broken 
wire, which, with the greatest care, would sometimes occur, there would 
be no means of freeing it, as when paying out over the stern. But per- 
haps the most serious disadvantage was, that there would be no means 
of ascertaining what the sailors termed the ‘ grow” of the cable, or 
the horizontal and vertical directions it assumed after leaving the ship; 
by which, in the one case, valuable information was obtained as to 
whether the vessel or the cable was being acted upon by currents, or 
by tides; and in the other, a rough and ready means of approximating 
to the strain on the cable. The cutting for buoying, and the change 
from one hold to another, and so altering the “‘lead’’ on to the brake, 
would also be attended with certain practical inconvenience. 

In conclusion, the hope was expressed that the Atlantic undertaking 
might be carried to a successful issue during the present year; for it 
was to be feared that another failure would destroy public confidence 
in such enterprises, and so retard the much desired extension of tele- 
graphic communications. 

Proc. Ins. Civ. Engineers, March 2d-9th-16th-23d, 1858. 


For the Journal of the Franklin Institute. 
Jonval Turbines of three hundred horse Power, erected at the New 
Harmony Mills, Cohoes, N. Y. 


The accompanying plate represents two Jonyal Turbines, recently 
erected by Mr. Emile Geyelin, of this city, at the New Harmony Mills, 
Cohoes, N. Y., Alfred Wild, Esq., agent. 

The wheels, reservoirs, and the girders supporting the reservoirs, 
together with the columns, entablatures, and bridges for carrying the 
bearings of the shafting, are altogether of iron; thus making the wheel 
building, and the whole arrangement of the motors, with the adjacent 
parts for conveying motion to the machinery in the mill, completely fire- 

roof. 
. Plate II. presents so well the arrangement, that a description is 
hardly necessary; but for the benefit of those who are unacquainted 
with this species of hydraulic motor, the following notice of the letters 
marked on the several parts, will indicate the names and the uses of the 
parts. 
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(a) is a cast iron chamber or reservoir, above the cylinder, contain- 
ing the motor. It communicates by means of a large nozzle with the 
hydraulic canal, from which the required supply of water is taken. 
‘These chambers serve the purpose of penstocks; they are 9 feet diame- 
ter. The chambers are supported in cast iron girders (B), which are 
supported at their ends on shoulders in the walls of the wheel-house. 
Bolted to the lower part of the chamber, is the wheel cylinders (C), in 
the contracted part of which the moving wheel (D) or turbine proper 
revolves. In the conical part of the cylinder, above the moving wheel, 
the stationary or guide wheel (E) is placed; it serves to direct the wa- 
ter properly upon the buckets of the moving wheel. Supported on a 
cross bridge in the cylinder is the step boa (G), which serves to steady 
the lower part of the upright shaft (u). The weight of the shaft, water 
wheel and gearing, is not however supported by the step, the shaft be- 
ing supported at the top of the chamber upon Parry’s anti-friction 
rolls; the upper box of which arrangement is keyed to the shaft, and 
the lower rests on the top of the chamber. 

(k) is the gate, being a cylinder of cast iron, guided by the stands 
(L); it is raised and lowered by the racks (M), secured to lugs cast in 
the gate. The racks are moved by the pinions (N), on the shaft (0), 
which is supported in stuffing boxes in the cylinder (c). On the end of 
this shaft is a worm wheel, gearing with a screw on the upright shaft 
(p). The hand wheel apparatus (Q) is arranged to suit this screw. The 
motion is conveyed, from the upright shafts of the two turbines to the 
horizontal shaft, by the large mortise bevil wheels (R), gearing with the 
pinions (ss) on the horizontal shaft. The bearings of the horizontal 
shaft, and also the upper bearings of the upright shafts, are carried by 
bridges secured to the cast iron entablatures (v). The horizontal shaft 
is so arranged with a strong coupling between the wheels, and also with 
proper bearings, that both wheels may be worked together, or either 
of them alone, if required. The pulleys (W) are 7 feet diameter, and 
22 inches face. The strong columns (X) and the entablature (Vv) support 
the bridges carrying the bearings of the shafting. 

The whole affair is very compact and durable, and performs its fune- 
tions in a highly satisfactory manner, both with regard to the perfect 
working of the several parts, and also of the per centage of power com- 
municated from the quantity of water used. 


For the Journal of the Franklin Institute. 


On Plank Paving. By Cuartes F. HoLitinasworti. 


GENTLEMEN :—You are aware of the many disadvantages of the sys- 
tem of plank paving. After being in use for a year or two they rot, the 
spikes rust and cease to hold, and the planks are so loose and broken 
as to be dangerous. Any one may satisfy himself of the truth of these 
statements by his own observation. 
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In view of these defects, I have planned a composition pave. The 
frame composed of two string pieces of 4 X 10 inch plank, connected 
by cross pieces 4 feet long and 4 X 6 inches, at intervals of 6 feet. 


Fig. 1. Section through middle of length. 

Fig. 2. Manner of joining cross pieces to strings. 

A. Broken stone, pebbles, &c., not exceeding 2 inches in diameter. 
B. Coarse or fine even gravel. 

ss. Strings of 4x 10 inch plank. 

cc. Cross pieces 4 feet long, of 4 x 6 inch plank. 


This frame is to be filled by, 1st, fragments of stone, brick, &c., (not 
exceeding 2 inches in diameter,) to the depth of 6 inches, or flush with 
the top of the cross pieces, and well laid; and on top of this a layer 
of fine or coarse but even gravel, 4 inches in thickness, well rolled, so 
as to be even with the tops of the strings. 

The advantages of a walk constructed as above, will be cheapness 
and durability. Its cost will in the end be but a fraction of that of the 
plank walk, while constant use will only improve it, by making it firmer 
and more compact. 


AMERICAN PATENTS. 


List or AMERICAN PATENTs WHICH ISSUED FROM JUNE 1 TO JuNE 29, 1858, 
(INCLUSIVE,) WITH EXEMPLIFICATIONS. 


JUNE 1. 


1, Musica Instrument; John D. Akin, Spartansburgh, Pennsylvania. 

Claim—The construction of the violins suspended on pins, and by cords, attached to keys, so that they 
may be brought in contact with the bows by depressing the keys. 

2. Te.erHonic INDICATOR FoR STEAM BoiLeRs; Thomas P. Akers, Lexington, Missouri. 

Claim—Ist, Giving the peculiar specified form to the bracket, on which the float is suspended. 2d, The 
precise manner specified of connecting the valve with the float stem, by means of a lower extension screw- 
tapped stem, —- slot, and adjustable screw nut. 3d, Having the upper extension or stem of the valve, 
extend up nearly through the alarm whistle standard, in combination with the providing of a set or valve- 
—_ screw in the upper end of said standard, and a valve-closing spring on the lower extension or stem of 

6 vaive. 
3. MACHINE FoR ELEVATING, MEASURING, REGISTERING, AND Bacoine Grain; P. Barker, North Adams, Mich. 

Claim—The application to threshing machines of elevators, reservoirs, measures, and registers, which will 
elevate the grain, measure it, and discharge it into bags, without the necessity of handling. 

4. Larrics Iron Fence; Albert Bettely, Boston, Massachusetts. 

Claim—Uniting the bars of a lattice at their crossings, by suitable pieces having holes or tubes through 
them, at any angle with each other, but in different and parallel planes, which embrace the bars. 
6. Piatz-Houpers ron Paorograpaic Cameras; Arend D. Bollengs, Newburgh, New York. 

Claim—The continuous glass lining of the frame, constructed, and fitted and secured in the frame in the 
manner specified. 
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6. MECHANISM FOR OPERATING SzMAPHORIC SIGNALS; Wm. Boyd, Washington City, D. C. 

Le pny mechanism described for operating such signs or flags, when combined and ar- 
ranged as le 
7. ATTACHMENT FOR WATCHES, TO ASCERTAIN THE TIME WITHOUT LOOKING AT THE WatcH; Matthias W. Bald- 

win, Philadelphia, Pennsylvania. 

Claim—The snail wheels, & and P, or either of them, the lever, the arm, and the segment ratchet, com- 
bined as described. 

8 Mantis Ban; William P, Chadwick, Edgartown, Massachusetts. 

Claim—Making the mantle bar with an inclined back or bottom, and combining therewith a sliding or 
adjustable smoke chute, to operate therewith. 

9. Sas Fastener; Oliver Charter, Bristol, Connecticut. 

Claim—The construction and arrangement of the lift, spring, thumb-piece, lever, and connexion rod, ope- 
rating in the manner described. 

10, Lupricatineg Car AxLes; John W. Cochran, City of New York. 

Claim—The elastic rings upon the roller, serving the double purpose of elastic bearing and oil conductors. 
11. Pipe Tones; Aury G. Coes, Worcester, Massachusetts. 

Claim—My improved pipe tongs or wrench, as made nct only with its movable jaw connected with a slider 
embracing the shank of the stationary jaw, and made adjustable thereon by a nut and screw, but with a lever 
separate from the movable jaw, and applied thereto and to the slider. 

12. Wasnine Macaine; J. L. Conklin, Sr., and Joseph Foust, St. Louis, Missouri. 

Claim—The construction and attachment of the rubber, provided with parallel concave slats, when com- 
bined and arranged with the concave provided with diagonal slats. 

13. Sewine Neepies; James Cottrill, Studley, England; patented in England, December 28, 1857. 

Claim—The sewing needle described as a new article of manufactnre, that is to say, giving the space be- 
tween the cutting edges of the triangular or equivalent formed needle a concave form. 

14. Harrows; John 8. Davis, Washington, Ohio. . 

Claim—The arrangement of the harrows with the frame, the whole being constructed for operation con- 
jointly. 

15. Rakrne ATracuMENT For Harvesters; D. 0. DeWolf, Brownville, New York. 

Claim—1st, The employment of a cam of the form described, in combination with the devices employed 
for operating or stopping the motion of the rake at the will of the driver, for the purpose of imparting a 
variable reciprocating motion to the rake during the entire length of the platform, in a line at right augles 
to the course of the machine. 2d, Elevating and depressing the rake, in the manner and by the devices shown. 
3d, The rake, with the inclined rod, z, and the weight, a, combined and operating together. 

16. Carriace Brake; George L. Dickson, Carbondale, Pennsylvania. 

Claim—The arrangement as described by the tongue, slotted levers, frame, box, and link. 
17. Sewrne Macurves; Martial Dimock, Mansfield, Connecticut. 

Claim—The gripping apparatus, operating in combination with the needle and the thread, for the purpose 
of drawing the loop into the path of the looper. 

18. Bripges; Thomas Durden, Montgomery, Alabama, 

Claim—Forming the arch of a series of metallic tubes, arranged transversely, and combined with blocks, 
binders, bolts, and cores. 

19. Woop-Burnine Stove; M.G Fagen, Troy, New York. 

Claim—The extension, constructed similarly to the main portion of the stove, and arranged so that the 
stove may be extended when desired. 

20. Harvesters; Andrew B. J. Flowers, Greenfield, Indiana. 

Claim—Attaching the frame or platform, G, and wheel, c, to a frame, A, so that both may be turned or 
cramped by the driver from his seat, for the purpose of allowing the machine to be turned within a small 
compass. Also, operating the sickle from the driving wheel, c, by means of the shafts, connected by universal 

joints, and attached to their respective frames, when said shafts thus jointed or connected are used in combi- 
nation with the arrangement of the driving whee! and platform, so that the whole may operate conjointly. 
21. Bex Hives; Philander J. Furlong, Galen, New York. 

Claim—The arrangement of the glass roof with relation to the cover of a bee hive, and to the conductors, 
22 Spnines ror Rartroap Cars; Heman Gardiner, City of New York. 

Claim—The arrangement of the peculiar shaped semi-elliptical springs in the form of a square shaped 
column, held in position and made to act as onespring by the folded steel plate, so.as to give the long leverage 
an easy, soft action, as described, the several springs and folded plate being combined and held together by 
the bolt passing vertically through them. 

23. Compounp RamLRoap AXLe; Heman Gardiner, City of New York. 

Claim—The combination and arrangement of the hub cylindrical parts, and axle parts, so that all may 
rotate together, or one wheel and short axle independently. 

24. Swur Macnives; John German, Jr., Southfield, and 8. R. Perkins, Pontiac, Michigan. 

Claim—The arrang t of an lar air space, between the cylinders, c Dp, with openings, k, as set 
forth. 

25. Horse Power; Micab Gillam, Troy, New York. 

Claim—Arranging or hanging the wheel, B, as shown, or in any suitable way, so that the plane of its ro- 
tation may be variably inclined. Further, the peculiar means described for adjusting the wheel, to wit: its 
axis or shaft being stepped in the shaft to which the cross-tree is attached, the cross-tree being provided with 
friction rollers, and connected with a lever. 

26. Macatves ror Cieanine Grain; J.G. Goshon, Mercersburgh, and Wm. Powers, Chambersburgh, Penna, 

Claim—The scourer composed of the spike studded disk, concave rim, and concave cap piece, in combina- 
tion with the brushes, and the casing enclosing the said parts. 
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27. Sream Vatves; Henry Goulding, San Francisco, California. 

Claim—The loose collar on the piston rod, for the purpose of changing the valve after the blow is given. 
28. Suoutper Brace SuspenpeR; Benjamin J. Greeley, Springfield, Massachusetts. 

Claim—The arrangement and combination of two straps of unequal length, joined and running over the 
shoulders and across the back, and attached at two points on the sides of the waistbands of pantaloons, oper- 
ating as a shoulder brace and a suspender. 

29. Grain CLeanine Macuines; Marquis L. Hall, Bridgeport, Connecticut. 

Claim—The arrangement of a series of flat steel springs or blades, placed horizontally and parallel with 
each other, and secured by a wedge or key in a slot or opening in the spindle. 

30. Buoyant Lirs-PRESERVING StaTE-RoomMs FoR NAVIGABLE Vessels; Henry Hallock, Brookhaven, New York. 

Claim—The arrangement specified, whereby the state-rooms of boats are rendered capable of self-detachiny 
in the event of the huil of the boat sinking, and when detached, of floating squarely upon the water, and of 
affording ventilation, light, food, and fresh water, and a means whereby their drifting can be controlled from 
the inside by the occupants. 

31. Winp.ass; David D. Hammond, Duxbury, Massachusetts, 

Claim—The combination of the sector-shaped cams and movable cogged wheels traveling in guides, when 
attached to a bridle which actuates the pawl of the ratchet wheel of a windlass. 

32. Comatnep Wasu-sTanp AND Nigut-stTooL; Francis W. Hamilton, Conshohocken, Pennsylvania. 

Claim—The seat, as enclosed within a body or casing composed of the back, the two sides, and the door, 
in combination with the lid and its drawer. 

33. Ramroap Car Brakes; Thomas Hopper, Newark, New Jersey. 

Claim—The lever, n, sliding bar, e, eccentric wheel, 8, connected with lever, n, by means of a shaft and 
two universal joints. Also, brake rods, connected by reversible fulcra transverse lever, t, attached to fulcrum, 
1, and operated by means of the main rod. 

34. Cooxine Stoves; Marcus L. Horton, Claremont, New Hampshire. 

Claim—The arrangement of the register, c, dampers, p D, hot air chambers, 0 and M, and registers, a1 
and J, for admitting, controlling, and regulating the heated air. 
35. SianaL Lantern; William Howard, Flushing, New York. 

Claim—The arrangement of the conical reflector, with its large end placed towards the deflector. 

36. Corron Szep Planters; John 8. Huggins and Rowland Chapman, Darlington District, South Carolina. 

Claim—The arrangement of the frame and its furrow opener, ring, handles, braces, hook, brush, and cover, 
with the cylinder and its receivers, discharge aperture, cavity, and fender. 

37. MANUFACTURE OF Brick; Thomas James, Canton, Maryland. 

Claim—In the manufacture of fire bricks or tiles compounded of the ingredients described, the described 
process of heating or burning to convert said ingredients into a substantial fire brick or tile. 
38. SeELF-apsJUSTING AND Vipratine Back BAND Strap; Robert Jancovins, Newark, New Jersey. 

Claim—The peculiar construction of the vibrating sector, provided with the slot, the pointed back support 
with the pin attached, the whole in connexion with the several joints, hinges, and link, or their equivalents. 
39. Gas Apparatus; FE. J. Manville and Samuel G. Blackman, Waterbury, Connecticut. 

Claim—The peculiar combination and arrangement of the fire chamber, the retort, and the condensing 
chamber. Also, combining the descending toothed flanch with the cover of the condensing chamber, for the 
purpose of dividing said chamber into two compartments, which communicate with each other by means of a 
series of small induction apertures at the surface water. 

40. Bepsteap; William B. Johns, of the United States Army. 

Claim—The combination of slats, posts, and screw bolts. 

41. Hry@e ror DaGUERREOTYPE AND OTHER Cases; E. G. Kinsley and 8. A. W. Parker, Jr , Stoughton, Mass. 

Claim—Our improved mode of arranging and applying the hinge with reference to the side and end, or 
the end and the bottom of either half of the box, that is, extending the hinge leaf through the side of the 
half, and against the inner surface of its end, or the same and the inner surface of the bottom, and fastening 
such leaf to the end, or to the end and bottom. 

42. Horizonta, Water Waeet; John McCarty, Catharine, New York. 

Claim—Ilst, The buckets, F, constructed of the form described. 2d, In combination with the buckets thus 
formed, the four chutes, arranged as described. 3d, The manner of operating the gates, the same being curved 
and attached to the levers, and connecting the levers with the rising and falling frame. 

43. Straw anp Woop Oversnor; F. W. Mitchell, William Wilcox, and H. T. Miller, Utica, New York. 

Claim—The straw overshoe, constructed in the manner mentioned. 

44 Seep Piayters; Elmon Parker, Baltimore, Maryland. 

Claim—The arrangement of rods and their springs with the cams. 

45. Macuive ror Makine Horse Suoes; C. H. Perkins, Putnam, Connecticut. 

Claim—Ist, The combination and arrangement of the hammer and the creaser with one rotary tripping 
shaft, so as to be operated thereby. 2d, The mode of constructing and operating the former, that is, making 
said former with the vertical edge and beveled top surface, and causing the suid former to take two separate 
positions with respect to the benders and hammer. 3d, Constructing the bed or anvil with the projection or 
die, for hollowing the shoe or making it concave in rear of the toe. 4th, The combination of the straight toe 
die with the benders and the former. 5th, The combination of a set of notches, or their equivalent, with the 
rear end or toe, or other proper part of the former, and for the purpose of maintaining the shoe blank in its 
proper place or position with respect to the former during the process of bending the shoe thereon. 6th, In 
combination with mechanism for giving to the hammer shaft its tilting or vertical motions, mechanism for 
rotating the shaft, at the proper times, in order to bring the hammer and creaser to operate alternately on 
the shoe. 7th, And in combination with the mechanism for tilting and turning the hammer and creaser shaft, 
I claim the mechanism for arresting the Re ron of the tilting mechanism, and for preventing the fall of 
the hammer shaft long enough to allow of a semi-rotation of the hammer shaft, and withdrawal of the 
made shoe from its place about the former, and the substitution of a shoe blank therefor. 
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46. Pump; S. 8. Putnam, Boston, Massachusetts. 

Claim—The single cylinder with its partition head, in combination with the pistons. 
47. Pump Buckets; Emmett Quinn, Trenton, New Jersey. 

Claim—The central diaphragm, having its under edge concentric with the connecting pin of the rod, and 
in contact with the bottom of its jaw, in combination with the valve, constructed and operating so that the 
diaphragm receives the pressure on the valve and transmits it directly to the piston rod. Also, the combina- 
tion of the dovetail recess in the metallic core with the plug, penetrable by nails filling the same for the more 
easy and economical attachment of the valve and packing. 

48. Truss Paps; H. H. Reynolds, Buffalo, New York. 

Claim—l1st, The transverse vertical projection, for purposes set forth. 2d, Making the pad concave below 
its vertical projection as represented at c, for the purposes described. 3d, Corrugating the oval face of the pad, 
fur the purposes set forth. 

49. Smoornine Iron; Abraham Rudisill, York, Pennsylvania. 

Claim—The smoothing iron, with concave pressing surface. 

50. LaTae For TURNING MetaL Suarrine; William Sellers, Philadelphia, Pennsylvania. 

Claim—In combination with rotating cutters, the employment of a guide bar and sliding chucks, or their 
equivalents, for the purpose of keeping the rough bar in the line it is intended to have when finished, and 
preventing it from turning or vibrating during the operation. 

61. Warrewasa Brausa; D. W. Shaw and Wm. A. Megraw, Baltimore, Maryland, 

Claim—The arrangement of the metallic box, with two or more divisions and slotted ends, and the centre 
or wedged-shaped bar for dovetailing the end of the bristle, and a movable or top plate fastened by pins or 
acrews. 

62. Gas Rerornts; W. A. Simonds, Chelsea, Massachusetts. 

Claim—Iist, A common coal retort, A, with a separated return chamber, B, above and outside, but con- 
nected at the back end with the lower chamber, a, when the whole is made in one piece, and forms a continu- 
ous retort. 2d, Placing an escape pipe, b, directly under the stand pipe, &, which conducts the gas to the 
hydraulic main, for the purpose of drawing off the tar, and preventing it from returning to the retort, B, to 
crystallize and clog up the said retort. j 
53. Taresmine Macuines; H. E. Smith, Philadelphia, Pennsylvania. 

Claim—Arranging the concave of a threshing machine in respect to the spiked roller, as set forth, in order 
that the grain may be operated in the manner specified. 

54. Cooxine Stoves; James Spear, Philadelphia, Pennsylvania. 

Claim—Ist, The adjustable hollow front and middle centre pieces, perforated on the lower side. 2d, The 
curved plate with lip, when connected with front plate and top plate, and hollow centre piece, or their equiva- 
lents. 3d, The hollow covers, constructed in the manner set forth. 4th, The combination of the covers, as 
constructed with the centre pieces, as set forth. 

55. Sprrroon; Wm. Staehlen, Williamsburgh, New York. 

Claim—lI do not claim a lid attached to the spittoon, and so arranged as to be actuated by a treadle, for 
such device has been previously used or applied to spittoons. I claim arranging the treadle, c, relatively with 
the loaded base or foot, e. 

56. Rotiers ror Raruwar Bars; E. W. Stephens and Richard Jenkins, Covington, Kentucky. 

Claim—The combined arrangement, as represented, of the horizontal and vertical rollers, a b c, and d d, 
when finished with grooves, as represented. 

57. MANuPACTURE OF Gas; John L. Stewart, East Boston, Massachusetts. 

Claim—Mixing the gases from the several retorts of a series alternating in one or other of them, and charg- 
ing the retorts successively at stated intervals, as set forth, when the retorts are arranged with valves and 

vassages of communication with each other, whereby the gases of different qualities are commingled before 
wing cooled as described. Also, conducting the gas from one retort to the other through a non-conducting 
stopper, or other equivalent device, temporarily inserted in the mouth-piece. 
58, Hor Am Furnaces; Jacob Stuber and F. Frank, Utica, New York. 

Claim—The arrangement of radiators connected at the lower end with the chamber, @, and by the pipes, 
¢, with the perforated plate, F, and the cleaning box, p, with funnel, B. 

59. Macntnery For Horstine AND Lowertne Goons, &e.; George Thompson, Cincinnati, Ohio. 

Claim—1st, The use of windlass, one or more, whether parallel or tapered, corrugated or grooved, in com- 
bination with the traveling frame. 2d, The use of the brake, or its equivalent. 
60. Water Waeets; John Tyler, West Lebanon, New Hampshire. 

Claim—Combining an elevated air tight cap with the casing and shaft of a water wheel whose buckets 
descend from a close head, fer the purpose of enabling said wheel to be operated without loss of power when 
entirely immersed in back water, and also for the purpose of furnishing an independent upper bearing to the 
shaft of said wheel of so firm a character as to enable said wheel to be connected directly to the machinery to 
be propelled thereby, without any auxiliary shafting or journal boxes. Also, combining the flanched box of 
a sliding gate with the mouth of the water way of my improved water wheel, for the parpose of enabling a 
number of said wheels to be readily bolted to a wooden water tube or trunk, and to be operated independently 
of each other. 

61, Harvesters; D. B. Waite, Spring Water, New York. 

Claim—lIst, Operating the sickles by means of the levers, 1 L, attached to the bar, #, the rods, n n, and 
lever, M, actuated by the cam, 0, the parts being combined and arranged relatively with each other. 2d, At- 
taching the sickles to the adjustable bar, #, and used in connexion with the lever, 1, whereby the sickles may 
be raised and lowered with facility. 3d, Pivoting the oscillating lever, mM, to the bar, nN, which is arranged so 
that the lever, M, may be thrown in and out of gear with the cam. 4th, The sliding plate, r, placed on the 
frame, a, and arranged so as to regulate or control the draft pole, and quently the position of the sickles, 
as occasion may require. 

62. Macutnes ror Workino Marsie; Caleb Warner, Washington City, D. C. 
Claim—The arrangement of the saws, bevel gearing, and feed screws, when employed in combination with 
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a lathe consisting of head blocks and pulleys, for the purpose of facilitating the working of marble or other 
hard stone. 
63. Spoke Snave; C. H. Weston, Nashua, New Hampshire. 

Claim—Ist, The plate provided with arms, 80 as to operate in combination with the fulerum arms, and 
thumbscrew, and projections, both as a cap and holder to the cutter. 2d, Making the cap or holder adjustable 
by means of knobs and holes, or their equivalents, that it may operate either as a simple cap and holder, or in 
combination with it as the upper iron of a double iron plane. 

64. Manuracture oF Purers; Henry Wilkinson, Collinsville, Connecticut. 

Claim—The mode of constructing malleable iron pliers, by casting one-half over the other in the manner 
described. 

65. Honsz Power; T. H., J. E., J. F., and R. J. Wilson, Athens, Georgia. 

Claim—The annular tread or way, A, wheels, c, any proper number being used and attached to axles, p, 
and the wheel, E. 

66. Mitt-Stone Dress; Samson Wolff, Vicksburgh, Mississippi. 

Claim— Dressing mill-stones with elbow-shaped furrows, which are partly concave in their transverse ser 
tion, or curved as shown at a, and partly beveled in the same section as shown at b, and so constructed that 
all the feather edges of the main furrows radiate from the centre of the eye of the stone, and that the elbows 
or commencement of the angles are at a point nearer the circumference than the eye of the stone. 

67. ConstrucTION oF WoopeNn SappLe Trees For Harness Sappies; F.P. Ambler, Jr., Trambull, Asssignor to 
F. P. Ambler & Sons, Bridgeport, Connecticut. kK: 

Claim—A saddle tree having a separate or independent raised seat of wood, made substantially as described. 
68. Rarroap Carrs; Elizur Barnes, Assignor to Edward Crane, Dorchester, Massachusetts. 

Claim—1st, The use of elastic cushions over the web of the rail, in such manner as to counteract the re- 
action of any downward force upon the rail, or any lateral thrust or pressure upon it. 2d, The confining of 
the rail between elastic cushions placed above the web of the rail, and under the base of the rail, under such 
a pressure that the rail will not be sensibly depressed by the weight of an engine or train passing over it, and 
a constant tension will be maintained upon the screws which confine the rail. 3d, The mode of bringing the 
upper surfaces of the rail to an exact level by the compression of the clastic cushion on which the rail rests. 
69. Stoves; J. 8. Brown, Washington City, D. C., Assignor to self and Joseph Kent, Baltimore, Maryland. 

Claim—Introducing the air which supports Combustion of the fuel in the stove, through, around, or other- 
wise, in contact with the smoke pipe, whereby a portion of the heat escaping through said smoke pipe is util- 
ized in improving the combustion of fuel. Also, the valve, arranged and operating in combination with the 
draft pipe. 

70. APPARATUS FOR DisTILLING TURPENTINE; Leonard Bellingrath, Jr., Assignor to Duncan and Wm. McLaurin 
and James W. Strange, Fayetteville, North Carolina. 

Claim—The arrangement of the inclosed air space between the alembic and outer jacket or case, when said 
air space is furnished with air passages and an indicator of heat, so that the inclosed air may be heated by 
conduction instead of by the direct application of the fire. . ? 
71. Corn Pianters; Augustus C. Carey, Ipswich, Assignor to self and Alfred B. Ely, Newton, Mass. 

Claim—The described arrangement of mechanism operating independently of the carrying wheels of the 
machine, for the purpose of spacing off the distances between the hills, that is to say, the roller, the arms, and 
the piece, 0, arranged in the manner described. 

72. Rarroap Car Brakes; G. W. Cummings, Philadelphia, Assignor to D. K. Jackman and Joseph Hanna, 
Lock Haven, Pennsylvania. 

Claim—1st, The combination of the draw head, c, dog, p, pushing rod, L, crank, m, shaft, e, crank, 1, rods, 
K, and blocks, F, when the several parts are arranged to operate as specified. 2d, The mechanism for throwing 
lever, L, out of gear, consisting essentially of the rod, p, chain, N, and stationary pulley, o. 

73. Dritt ror Gas Pire; William Daggett, Troy, Assignor to A. B. Davis, New Lebanon, and W. H. Tolhurst, 
Troy, New York. 

Claim—l1st, The combination of the light and heavy springs and adjustable follower, with the drill spindle 
and stock or frame, for the purpose of controlling and regulating the endwise movements of the drill spindle. 
2d, The oy 4 posed of the adjustable jaws and foot, as described, when combined with the drill stock for 
securing the latter to gas and water pipes. 

74. MACHINE - — Curorses; Edwin Hager, Frankfort, Assignor to self and T. D. Aylsworth, Ilion, 
New York. 

Claim—The clasp and its attachment and adjustment to the tub, as described. 

75. Sewinc Macuines; Charles A. Shaw and James Clark, Biddeford, and David T. Giveen, Saco, Assignors 
to Shaw & Clark, Biddeford, Maine. 

Claim—The combination of the looping machanism described, whereby the forward and backward lateral 
and reciprocating rotary movements are given to the looper for the purpose described. 

76. RaiLnoap Carrs; Theodore Krausch, Susquehanna Depot, Pennsylvania. 

Claim—The adaptation of a chair to, and the use of, transverse wedging, as described, or by gibbs, or if 

in one, two, or more parts by bands, or by whatever other mode transverse wedging may be accomplished. 
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77. WasnpoarD; Silas M. Barrett, Rufus 8. Lee, and Jabez M. Waters, Cincinnati, Ohio. 

Claim—The teeth, arranged to the edges of corrugated sheets of meta! for washboards, for increasing and 
holding the edges of the sheet of metal in and to the sides of the legs of the board. 
78. MACHINE FOR MEASURING, REGISTERING, AND RECEIVING GRAIN DIRECT FROM THRESHING MACHINES; Peleg 

Barker, Moscow, Michigan. 

Claim—The combination and arrangement of the parts, for ie ee: and registering grain 
direct from eecmee Gere Also, in combination with the machinery for registering, two or more measures 
or boxes, constructed for receiving the material to be measured. 
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79. Rakine ArracuMent To Harvesters; John A. Barrington, Fredericktown, Ohio. 

Claim—The reciprocating or vertically moving rack piece, operating in combination with the shaft, hav- 
ing an intermittent connexion with the crane, and the rakes operated from the rotation of the shaft. 
the combination of rakes and slides, to which they are hung, and the grooves of the crane arm. 

80. Lock; Joseph A. Braden, La Grange, Georgia. 

Claim—The slides placed relatively with the bars, as shown, and provided with the stationary teeth and 
yielding teeth, in combination with the bits placed on separate arbors. 

81. APPARATUS FOR SurPLYiNG WatER TO SteAM BoiLers; George Brodie, Little Rock, Arkansas. 

Claim—The arrangement and combination of the cylinder, A, cylinders, B B, pistons, D p, E E, and cis- 
terns, C C. 

82. BepsTeap Fastexines; George Burket, Crogham, Ohio. 

Claim—Forming a bedstead fastening by a straight pin through the tenon, and two oblique pins through 
the mortise. 

83. Mowrne Macuives; John Butter, Buffalo, New York. 

Claim—Ist, The combination and arrangement of the jointed levers, for the purpose of supporting the 
driving wheel, and giving flexibility to the machine. 2d, The arrangement of the carrying wheel near the 
heel of the cutter bar, so that the finger bar will pass through the wheel, and the cutter bar (or connecting 
rod) also vibrate through the wheel. 3d, Constructing the guard fingers so that they may be connected to 
the finger bar, and support it clear from the ground, and also allow the cutter bar to work on the underside 
of the finger bar. 4th, The sleeve, when connected with the spring bars, for the purpose of supporting and 
adjusting the driver's seat on the axle of the driving wheel. 5th, The arrangement and support of the raker’s 
seat on the lever. 6th, Supporting and carrying the outer end of the finger bur, by means of the specific ar- 
rangement of the divider, wheel, and spring. 

84. MerHop oF ATTACHING ORNAMENTS TO THE Ear; William B. Carpenter, Brooklyn, New York. 

Claim—The mode of attaching ornaments to the ear without boring or piercing holes therein, by the use 
of the hooked shaped wire, b, in connexion with the wire, a, and the spring, c. 

85. Sewing Macaines; David W. Clark, Bridgeport, Connecticut. 
Claim—Regulating the extent of the feed by expanding or contracting the rear end of the lever. 
86. Wasuine Macuines; Edward B. Clement, Barnet, Vermont. 

Claim—The adjustable foot brake, in combination with the slotted elbow brakes and connecting rods. 
87. Apmirrine Licut AND Arr THROUGH Steps, &c ; John B. Cornell, City of New York. 

Ciaim—An illuminating and ventilating riser for door sills, &c., composed of a perforated and partially 
glazed front plate, combined with an inner inclined glazed sash. 

88. Preserve Cans; H. G. Dayton, Maysville, Kentucky. 

Claim—The employment of the rubber band in combination with a metal cover and metal clamp. 
89. Bep Borrom; Benjamin Griffin, Lawrence, Massachusetts. 

Claim—The mortise bar, the open link, the lifter spring with the tapered slat, when combined and ar- 
ranged for a bed bottom, 

9. Writtnc Desk; Joseph H. Grimsley and Perry J. Aukney, New Lexington, Ohio. 
Claim—The application to, or construction of, writing tables or desks, in the manner described. 
91. Macutye ror Curtine Our Stumps; Frederick Kettler, Milwaukie, Wisconsin. 

Claim—The circular frame, 4, and the revolving frame, &, in combination with the cutting apparatus. 
92. APPARATUS FOR THE MANUFACTURE OF Beer; George Habich, Roxbury, Massachusetts. 

Claim—The combination, arrangement, and connexion of the copper, the mashing tun, the filtering ves- 
sel or vessels, and the hop vessel, whereby the several operations connected with each of such parts, can be 
conducted, through the agency of the heat, from one furnace, and steam from its copper. Also, combining 
and arranging the wort warmer with the copper, the hop vessel, the filtering vessel or vessels, and the mash- 
ing tun. Also, the combination of the condenser, the hop vessel, the copper, the filtering apparatus, and the 
mashing tun, as connected and arranged so as to operate together. Also, the arrangement and combination 
of the water heater, the mashing tun, the filtering apparatus, the hop vessel, and the copper, as connected 
and made to operate together. 

93. Extension Taste; William Heerdt, City of New York. 

Claim—The metal plates attached to the upper and lower surfaces of the bars, swaged or so formed as to 
be provided with ledges and grooves which fit one into the other. 

04. Macuine ror Grinpine aAnp Corrine; Franklin B. Hunt, Richmond, Indiana. 

Claim—The arrangement in the same machine of the two peculiarly constructed hinged adjustable troughs 
or boxes, spring set bar, and cutter or grinder shaft, with spring key and radial arms. 
95. Stop Watcu; Charles E. Jacot, City of New York. 

Claim—The manner of allowing motion to the independent train bya pin. or its equivalent, on the escape- 
ment lever acting on the arms of the “whip” or “fly,” and letting one arm pass at each pulsation of the 
balance. 

06. PLatrorM Sca.es; J. F. Keeler, Cleveland, Ohio. 

Claim—The application of a device far leveling the bearings of platform scales, when arranged as described. 
Also, combining with platform scales, a weighted lever or indicator, in such a manner that the platform scales 
may be used either with or without it. 

97. Bercu Piane; H. L. Kendall, Baltimore, Maryland. 

Claim—The compensating piece, formed so as to be tightened by the gripe, and have its face move parallel 
to itself, as specified, whereby the opening in front of the bit is not diminished by adjustment of the compen- 
sator. 

98. Device ror ATTACHING Brrs To Taz Brace; Samuel U. King, Windsor, Vermont. 

Claim—The mode of fixing the tool or auger in its handle or bit stock, viz: by the projection on the tool, 

in connexion with the wedge and the spring applied to the handle or stock, and the socket thereof. 
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99. Revotvine Fre Arm; Moses Kinsey, Newark, New Jersey. 
Claim—Furnishing the dog with the additional tooth, arranged to operate in combination with square or 
equivalently formed bottom parts of the backs of the teeth of the ratchet wheel. 
100. Carriace Springs; David M. Lane, West Philadelphia, Pennsylvania. 
Claim—Providing the extremities of the plates with sockets to receive the ends of the wooden springs. 
The invention consists in constructing the spring of steel and wood combined—curved bars of elastic 
wood, such as hickory, being secured in a peculiar way to the inner and steel main pletes.| 
101. Buryers ror Vapor Lamps; C. B. Loveless, Syracuse, New York. 


Claim—The crescent-shaped generating chamber, d, and its arrangement with the siphon tube, chamber, 
¢, and burner, f. 


102. Rerriceratine Prrcner; W. W. Lyman, West Meriden, Connecticut. 

Claim—The particular location of the valve, viz: in the throat of the nozzle. when said valve shuts into 
instead of against the opening, and is constructed with double sides, or made hollow, provided with a projec 
tion lip or shoulder, and having its seat provided with a lip or shoulder. 

103. Piano-Forre Action; John V. Marshall, Albany, New York. 

Claim—The formation and position of the butt, as described. Also, the combination of the butt spring, 

and back cheek. 
104 Device ror OPERATING THE BoLt TO OBTAIN TAPER IN SHINGLE MACHINES; Elijah Morgan, Morgantown 
Virginia. 
Claim—The combination of the eccentric roller, the swings, and the lever stop and switch. 
105. Metrnop or Tanntna; Jesse Morgan, Sumterville, South Carolina. 

Claim—The compound composed of saccharine matter, glauber salts, and muriate of soda, in about the 
proportions set forth, for the purpose of expeditiously completing the proceess of tanning. 
106. Breecu-Loapinc Fire Arms; George Wettorse, Baton Rouge, Louisiana. 

Claim—1Ist, The percussion rod in a movable breech piece, in combination with the sliding bolt, when so 
arranged that the lock in the act of firing shall both make fast the breech-piece and fire the charge. 2d, The 
construction and use of the globular surface on the front end of the movable breech-piece, in combination with 
the end of the cylindrical cartridge case, for the purpose of more effectually preventing the escape of gas at 
the joint. 3d, The construction and use of the lever, when arranged for the purpose of retracting the cartrid 
case. 

107. Brake ror Wacons, &c.; Benjamin B. Munroe, South Danville, New York. 

Claim—tst, The brake bar, when jointed in the manner set forth. 2d, The extension perch, constructed 
in the manner specified. 

108. Macuine ror CurtinG IRReGULAR Forms; William N. Oakes, Dana, Massachusetts. 

Claim—The combination of the two carriages, having a rectilinear motion at different speeds, with the 
elongated pattern, tracers, and cutter, for the purposes set forth—not intending to claim an elongated pattern 
as such, or combined with other machinery to cut irregular forms, but only its combination with two carriages 
having rectilinear motion at different speeds. 

109. Improvep HELIOGRAPHIC INSTRUMENT FOR TAKING THE SuN’s ALTITUDE; John Oakes, City of New York. 

The main object of my invention is to find the altitude of the sun when the horizon is obseured—but I 
by no means intend to confine its application to that condition, as it is obvious that it can be used as well when 
the horizon is visible—but it is under the former condition that it possesses an advantage over the quadrant 
and sextant. I do not confine myself to the use of any particular sensitive preparation for the concave surface 
of the hemisphere. But 1 

Claim—The hollow hemisphere having its concave surface prepared with a sensitive coating, and having 
an orifice in the centre of its equatorial plane, through which to admit the sun’s rays, toact upon the said sen- 
sitive coating. Also, the graduated plate with its appendages, combined with the hollow hemisphere. 

110. Comainep UmpreLia AND Heap Rast; Charles G. Page, Washington City, D. C. 

Claim—Combining a head rest with an umbrella, as set forth. 

111. Bee Hives; Thomas Prosser, Birmingham, Pennsylvania, 

Claim—The combination in bee hives of the labyrinthian passages, suspended shafts, and glass entrances, 
when said parts are constructed and arranged relatively to each other, in the manner set forth. 
112. Ratcner Presses; Philip H. Raiford, Mobile, Alabama. 

Claim—The combination of the eccentric pawl and ratchet with the platen of a press. 

113. Revoivine Hees or Boots AnD SHors; James H. Roome, City of New York. 

Claim—The combination of the slotted or perforated slide, bent at its forward end, with the hub bed shank 

and notched rim plate, arranged as set forth. 


114. Excavatine Macuine; Nathan Sanders and F. T. Sherman, Chicago, Ilinois. 

Claim—The extension fulcrum piece, in combination with the dipper shaft,so that when the dipper shaft 
arrives at the point necessary for shifting the fulcrum, the fulerum piece may be thrown into gear and be car- 
ried to the extremity of the crane. 

115. Ink Rotters; Alexander Schimmelfennig and Julius Ende, Washington City, D. C. 


Claim—Te manufacture ink rollers out of elastic gums, such as caoutchouc or gutta percha, or of com- 
pounds of the latter, in the modes deseribed, or in any similar modes. 


116. Automatic Grary Weigning Macntve; William and Thomas schnebly, Hackensack, New Jersey. 


Claim—The weighing of grain, &c., automatically, under a continuous flow or otherwise, without employ- 
ing the gravity or weight of grain, being weighed for the purpose of checking or cutting off the supply of grain 
entering into the receptacles to be weighed, or for the purpose of discharging the grain from the receptacles 
in which it has been weighed, during the period of the process of weighing, or when the quantity of grain 
is being determined or weighed. Also, providing the hopper with hinged valves, each having a lever with 
a weight on it, and attached thereto, when used in combination with projecting arms, which are made to 
operate the same. Also, the balanced valve in its location below the hopper, and above the stationary chute 
or bridge, when used in combination with projecting arms, cams, &c., and a pendulum with an adjustable 
weight. Also, the toggle joints, in combination with vertical hinged valves. 
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117. Steam Power Merre; George Schuh, Madison, Indiana. 

Claim—l1st, The combination of the one independent piston, working in its cylinder, and actuated in oppo- 
site directions alternately by the steam from opposite ends of the engine cylinder, acting successively on its 
opposite sides or faces, carriage, pendulum, main spring, secondary spring, friction wheel or roller, and disk, 
arranged for operation together. 2d, Driving the disk in both directions of its travel, by cords operated by 
the engine, whereby a velocity corresponding to the velocity of the piston of the engine is at all times, and 
throughout both strokes, communicated in a positive and accurate manner to the friction wheel. 8d, Provid- 
ing the driving cords with compensating springs, when said cords and springs are combined for action with 
the reciprocating disk and reciprocating head block, or its equivalent, of the engine piston rod, to prevent 
macerial pause of the disk at the end of each struke, and irregularity in the action of the disk, by the driving 
pull on either cord, alternately producing stretch and the relaxing of either cord, when not acting as a driver 
for the purpose of securing accuracy in registering. 

118. Harvesting Macuines; Wim. H. Seymour and Dayton 8. Morgan, Brockport, New York. 

Claim—1st, The combination of the changeable pinions and gear wheel actuating the cutters of reaping 
and mowing machines, with their centres so situated relatively, that the changeable parts shall always exactly 
fitand gear when properly placed, and not otherwise. 2d, The combination of the replaceable pinions with 
the series of holes for the axle of the driving wheel of reaping and mowing machines, so arranged with rela- 
tion to each other that while the rate of motion of the cutter is changed, the height of the cutter from the 
ground may be varied at the same time, the proper rate of motion for the different heights being always se- 
cured, and in such manner that the changeable parts shall always fit and gear when properly placed, and not 
otherwise, 

119. Puncmine Macuines; D. 8. Sherman, Lowell, Massachusetts. 

Claim—The manner of punching a nut. wasber, or other article, from plate or bars, by forcing it half way 
ont (more or less) in one direction into a die, and then forcing it entirely out in the oppesite direction into 
nother die, for the purpose of making the outside edges of the nut perfectly square and free from a sharp or 
burr edge. 

120. Provision Currer; William Smith, Cincinnati, Ohio. 

Claim—The arrangement of the semi-cylindrical piece and guide slides, arranged with the stock and cir- 
enlar plate, for feeding the provision to the cutters. Also, the arrangement of the screws, J J K ands 8, with 
the cutters and plate for adjusting the cutters from and to the plate. 

121. Bepsteap; William St. Charles, Fairmont, Virginia, 

Claim—The combination of the old devices newly arranged in the following manner—the collar, the tenons, 
the holes, the nuts, and cylindrical bearded wire, arranged in combination with the construction of the head 
and foot board, the whole being arranged to operate conjointly. 

122 Taiors’ Presstnc Macuine; L. B. Storrs, Canton, New York. 

Claim—The lever, arm, * goose,” and treadle, when connected together and arranged relatively with each 
other and the press-board, soas to operate as set forth, Also, the particular manner of connecting the * goose ” 
to the arm, viz: having the “goose” provided with the spindle, which passes loosely through the sphere of 
the universal joint, whereby the * goose” is allowed an independent rotary movement. 

123. Meratiic Caps Por Borries, Jans, &c.; William J. Stevenson, City of New York. 

Claim—The construction of the cap with the band fitted and united to the exterior of a rim formed upon 
its head, and with a lap which is left unsoldered or simply tacked so as to be capable of being laid hold of, to 
strip the band from the exterior of the head when it is desired to open the bottle or vessel. 

124, Smut Macutves; Duncan M. Vance, Urbana, Ohio. 

Claim—l1st, The reciprocating wire cloth rubbers in connexion with a rotary fan, constructed as described. 
The double inclined grain screen combined with reciprocating rubbers. 

Grain Separators; A, J. Vandegrift, Lexington, Kentucky. 

Claim—The arrangement of the adjustable feeding tube and distributor within the wind trunk, so that 
the grain may be fed in without allowing a draft or current of air to follow it, and so that the grain may be 
presented to the blast in thin sheets, and not have their gravitation affected by counter currents or eddies, or 
accelerated by falling upon each other, or sliding down from above, 

126. Hypraviic Rams; J. F Warner, Philadelphia, Pennsylvania. 

Claim—Using the water after passing the puppet valve by conducting it to a vessel or cup, or basin, hav- 
ing a waste opening or openings in the bottom, and used as a power upon a lever or beam to overbalance an- 
other power which is greater when the cup is empty, and less when the cup or basin is full. The conducting 
pipe, the closed valve chamber, the set screw fixed over the valve, the fulcrum, and beam or lever, all the 
parts used in combination for the purpose of keeping any hydraulic ram to which it may be attached in mo- 
thon. 

127. Door Locks; L. Whitney, Toledo, Ohio. 

Claim—The combination of the slotted plate, n, arbor, RF, and washer, G, as described. 

The invention consists in the peculiar manner of securing the arbor of the knob in the lock, said knob 
having a bit attached to its inner end. and operating the bolt as the arbor is turned.) 
128. Harvesters; Thomas Wendell, New Albany, Indiana. 

Claim—The arrangement of the rake on the endless belt, operated around and below the stationary plat- 
form, in combination with the shaft, belt, and lever. 

129. Sas Fastener; J. B. Whitherle, Upton, Massachusetts. 

Claim—The combination and arrangement of the retractor, the pall or catch, the spring, and the lever, 
applied in the window sash and in relation to the rack of the sash frame. 
130. PLanine Macuine; J A. Woodbury, Winchester, Massachusetts. 

Claim—1st, Protecting the face of the board in tongueing and grooving by pressure surfaces, constructed 
and operating with rotary cutters. 2d, The swivel guide when made to operate as described. 3d, Placing the 
under cutter at or near the end of the frame, for the purpose specified. 

131. APPARATUS FOR SUPPORTING AND ADJUSTING GRAVERS FOR ENGRAVING Macnines; John Hope, Assignor 
to self and Thomas Hope, Providence, Rhode Island. 

Claim—The curved arm or bar and the graver carriage, as combined, together and with the graver lever, 
and made to operate therewith. Also, the adjustable weighted arm, in combination with the balanced tracer 
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arm or graver. Also, constructing the tracer carriage in two parts, in order that the tracer or graver may be 

adjusted in a vertical direction to cylinders or rollers of different sizes. Also, making the arm and the st Pp 

adjustable on their shaft and rod, in order to bring them into proper positions to cause the elevation of the 

graver under any situation of it on the surface of the cylinder, and when the lever is moved backward. Also, 

making the weight in two parts, for the purpose specified. 

132. Macuine FoR FINISHING SoLDERED Tupine ; Edmund Jordan, Assignor to the Benedict & Burnham Manv- 
facturing Co., Waterbury, Connecticut. 

Claim—The files or cutters attached to a tilting stock, which is fitted to a reciprocating slide, and operated 
by means of the conneeting rod, crank, and stops. Also, the clamp formed of the two plates attached to the 
levers, which are connected to a treadle, the whole being arranged to operate as specified. 

133, Exrenstoy Tante; George Pratt, Boston, Assignor to John A. Ellis, Cambridge, and J. E Hazleton, New- 
ton, Massachusetts. 

_ Claim—The combination of the auxiliary turning stop and its recess, or the equivalent thereof, with the 
main stop applied to one of the slides, and the rebate made in the other. Also, the combination and arrange- 
ment of the two spring catches, catch bara, and the space, whereby during the motion of the supporter on 
its hinges, one catch is made to pass between the two catch bars, and one catch bar to pass between the two 
catches. 

134. Sewine Macurves; A. W. Sangster, Assignor to V.M. Rice, Joel Thayer, James Sangster, and Eliza Rem- 
ington, Buffalo, New York. 

Claim—Ist, The spring thread carrier, in combination with the stationary arm and feeding mechanism 
operating together. 2d, The combination of the shuttle aad hook fastened together, or their equivalents. 
3d, The shuttle carrier, the case, and the cross-piece, when operating together. 

135. Hose Covpiines; Charles Vander Woerd, Assignor to Alvah Clark & Sons, Cambridge, Massachusetts. 

Claim—The arrangement and combination of an elastic tube with the heads of the couplings, so as to 
cover the joint, and allow the sume to be kept tight by the pressure of the liquid. 

136. Mopr oF Apriyive THe Power oF Tuk Steam Enorns; Jacob Widmer, Assignor to self and Howard Gil- 
bert, New Haven, Connecticut. 

Claim—Ist, The combination of the rack with the cams, B B, and grooves, b, 2d, The combination of the 
levers with the rack and cams, 
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137. APPARATUS FoR Mayvracturine Gas; John Absterdam, Boston, Massachusetts. 

Ido not claim the naphthalizing boxes or contrivances, made as described on pages 145 and 146 of 
Parnell’s Applied Chemistry, or any other contrivance similar to them, my invention being different from such 
contrivances, as I employ for the passage of gas, spiral or serpentine unobstructed passages made of cloth, or 
any other fibrous or porous material, connected with shallow chambers or reservoirs, or their equivalents. 
In carrying out my invention I de not employ a capillary material which shall so fill the channel or gas pas- 
sage as to materially obstruct the flow of cs throngh the same. And, furthermore, by my arrangement of 
the gas passage with reference to each chamber and its leading pipes, I effect such an extended circuit of gas 
in contact with the vaporizing surfaces as to enable me to bring the whole apparatus into a very small compass, 
in comparison with others in use, and having the same amount of naphthalizing power. 1 do not claim the 
apparatus made of metal, or other suitable material, merely, a3 such solid apparatus is merely the skeleton, 
to sustain the passages or tubes made of cloth, which line such solid chambers, accurately forming a tubular 
passage of cloth through which the gas, air, or saturated vapor is driven. But I 

Claim—The arranging of tubular passages made of cloth, or other similar porous fabric, which elevate 
by capillary action the fluid in the chamber, allowing space sufficient for the passage of the wriform fluid, and 
allowing complete saturation of the latter, in the manner specified. 

138. DisconnectinG CAR AXLE Boxes FROM PeprstaLs; Wm. D. Arnett, Chicago, Illinois. 

Claim—The lugs, recesses, and grooves, arranged with the pedestals and box cases, for disconnecting the 
box cases from the sides of the pedestals. 

139, Brick Macuines; Gerard Bancker, City of New York. 

Claim—1st, The use of the flanches, in combination with the feed box and rotating moulding plate, or 
equivalents. 2d, The use of the air expeller piston, in combination with the rotating moulding plate and the 
flanch, or equivalents, actuated simultaneously with the feed box. 3d, In combination with the rotating plate 
the reciprocating feed box, having the flanches attached thereto, the bell crank pin on the cam, when these 
several parts are constructed in the manner set forth. 

140. Hovse Beti; Jason Barton, East Hampton, Connecticut. 

Claim—The arrangement of the parts in a house bell, as specified. 

141. Macurne ror Curtine Giazisrs’ Tixs; John G. Baker, New Brunswick, New Jersey. 

Claim—The rotating drum provided with the cutters, two or more, in combination with the stationary 
die or bolster provided with the recesses and the feed rollers. 

142. Macuine FoR GATHERING THE ToLL IN Grist MILs; Joseph Bartholomew, Dundee, New York. 

Claim—The employment or use of a rotating cylinder provided with chambers, and having valves or mov- 
able bottoms so arranged and operated that as the cylinder rotates the grist will be conveyed to the hopper of 
the stones, or any proper receptacle, and the toll gathered or taken from the grist. 

143. APPARATUS FoR MANUFACTURING Gas; Wm. Beaumont, Paterson, New Jersey. 

Claim—In combination with the retort, the series of longitudinal flues and their communicating passages. 
144. Macaines ror CrusninG Stones; Eli W Blake, New Haven, Connecticut. 

Claim—The combination of the following features in the construction, arrangement, and movement of the 
jaws, to wit: Ist, Making the acting faces of the jaws upright, or so nearly so that stones will descend by their 
own gravity between them. 2d, Making the acting faces of the jaws convergent in such manner that while 
the space between them at the top is sufficient to receive the stones that are to be broken, that at the bottom 
shall be only sufficient to allow the fragments to pass when broken to the required size. &d, Giving a short 
vibratory movement to the movable jaw. I disclaim the above three features severally, and limit my claim 
to their joint co-operation. 


American Patents which issued in June, 1858. 


145. ATTACHMENT OF Pipes To WateR-CLoset Basins; Wm. §. Carr, City of New York. 

Claim—The socket, rod, and nut, connecting the pipe and arm. 

146. QuiLTING Frame; Alanson Brown, Rochester, New York. 

Claim—The construction of the frame and its combination with the standards, said frame consisting es- 
sentially of the revolving bars, the end pieces, and the rigid bar, which bar revolves in the standards. Also, 
my method uf converting the whole into a cradle by means of the reversible feet. 

147, Sasn Hotprr; Stephen R. Brown, East Kingston, New Hampshire. 

Claim—Applying the spring so as to be capable of being slid or adjusted lengthwise on its abutment, and 
so as to bear against the lever bearer in whatever position the spring may be set. 
148, Operating Cnvunys; Addison G. Brush, Great Bend, Pennsylvania. 

Claim—The arrangement of the revolving platform, having short arms or tappets attached and operating 
the churn dasher, in connexion with arms and shaft. 

149. Mope or Hrattnc Rorary Borners; C. 8. Buchanan, Ballston, New York. 

Claim—Combining and surrounding « cylindrical boiler made to revolve upon its axis, with one or more 
stationary envelopes, made of fire-brick, or any other equivalent material, arranged at such distance from said 
boiler as to allow the fire and other products of combustion to pass around the boiler,in the manner specified. 
Also, arranging the stationary envelopes around a rotary boiler, in such manner as to leave both the ends and 
the middle of the said boiler uncovered, for the respective purposes of protecting the journals at the ends of 
the boiler from heating, and of allowing access to the man-hole. Also, in combination with a boiler constructed 
and operating in the manner described, 1 claim two furnaces arranged symmetrically in relation to the boiler, 
whereby the heating of said boiler can be effected in a more economical and uniform manner. 

150. Seepinc Maciinges; Samuel Burnside, Reading, Ohio. 

Claim—The movable conveying tubes with hoes attached, in combination with the seed slides, 

151. Pockger Supporter ror Biuiarp Tasies; John E. Came and Simeon Havens, Boston, Massachusetts. 

Claim—The arrangement of a strip of vuleanized rubber, or its equivalent, along the inner edge of the 
pocket supporter, and between the same and its leather covering. 

152. Lime-KILNs; George W. Calkins and Henry White, Cleveland, Ohio. 

Claim—The arrangement of a lime-kiln, or parts of a lime-kiln, as described, that is to say, the arrange- 
ment of the furnaces provided with the diagonal mouths, in combination with the dampers, the ash pits, the 
cold blast aperture, the flue, anda hinge cliute draw, when the several parts are arranged with relation to each 
other. 

153. Hay anp Corton Presses, &c.; Lincoln L. Cummings, Munnsville, New York. 

Claim—The caps, sliding plates, and the bar, in combination with the screws and nuts. 
154. Macuines ror Hutuine Rice; Philip Dickenhof; Philadelphia, Pennsylvania. 

Claim—The combination with the compensating delivery spout of a revolving clearer, interposed between 
the said spout and the hulling mechanism or surfaces. Also, the revolving clearer, c, with its opposite acting 
sides or edges shaped to produce similar action in opposite directions of travel,and the outer ends of said edges 
formed to counteract the centrifugal throw of the clearer. 

155. Device tn Feep Motion or SuHincie Macutines; Elbridge Drake, Gardiner, Maine. 

Claim—The application to shingle machines of the knee combined with the slide, in such manner as will 
produce the desired effect. 

156. Warcn Cases; James M. Durand, Newark, New Jersey. 

Claim—Connecting the inner case of a watch to the outer one by a hinge and pivot, so that said inner case 
may be raised up and turned over, to make a hunting or open-faced watch without opening but one of the 
bizzles, 

157. Winpiasses; John Harvey, Carmel, Maine. 

Claim—My mode of obtaining power by a windlass and ropes, constructed as specified; and T particularly 
claim making the windlass with the conical or tapering parts in conjunction with the cylindrical parts, D g, 
or either. 

158. Hanp Printing Presses; Charles A. Haskins, City of New York. 

Claim—The application of the ink reservoir with the plunger or gate of gutta percha, or its equivalent, 
for letting down the ink, in combination with the spring bed plate and the inking roller, which is accommo- 
dated to the face of the type in the process of inking, by means of slots in the arm and spiral springs attached 
to the same. 

159. Sewing Macurves; Abial C. Herron, Remson, New York. 

Claim—The arrangement of the mechanism by which the feeding surfaces upon both sides of the cloth 
are moved as stated, and by which the motions produced are combined and applied at the same time to the 
feeding surfaces upon both sides of the cloth, viz: the arrangement of the rocker shafts above and below the 
table, with the connecting and intermittent pressure mechanism, or its equivalent, whereby I am enabled to 
feed the article to be sewed between two smooth surfaces, both having a positive uniform, independent, and 
intermitting motion. Also, the arrangement of the mechanism, or its equivalent, for interweaving two th 
upon the upper surface of the cloth. 

160, MANUPACTURE oF BuRNING Fiumns; Levi L. Hill, Greenport, New York. 

Claim—1st, The use of caoutchonsine for imparting greater volatility, as well as greater stability, to m 
compounds. I wish to be distinctly understood as claiming the use of caoutchousine only in combination wi 
the liquids described. 2d, The liquids described as newbian oils, 4 Bc D, having the composition and proper- 
ties set forth, to be used singly or in such relative proportions and admixtures as may appear necessary to ac- 
complish the purposes set forth. 

161. Repvorna Waeet Trees; Iris Hobson, Stout’s Grove, Tlinois. 

Claim—The sliding curved anvil formed of one straight and two semi-elliptic spring bars, and furnished 

with two holding jaws, in combination with two toothed stationary jaws and a vise screw. 
162. Frecp Fence; Thomas Hoge, Waynesburgh, Pennsylvania. 
Claim—The round hole or mortise through the sill or chair, with the projecting ends of the boards pase- 
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ing through said hole or mortise, and the adjustable brace, with a hole or series of holes in its upper end, and 
the battens. 
163. Skirt Hoops; David Holmes, Westfield, Massachusetts. 

Claim—l1st, The connexion of the hoops, by interlacing hoops in the manner described. 2d, The attach- 
ment of the loops to the hoops by two lipped clasps, applied in the manner described. 3d, The formation of 
eyes in the braiding at the extremities of the hoops, to serve as slides. 

164. APPARATUS FoR DistiLLine 011s; John Howarth, Salem, Massachusetts. 

Claim—1st, In combination with the still, the reservoir placed above the level at which the oil is to be 
kept in the still, and the worm heated as described, or in any other manner whereby heated oil under pressure 
is fed into the still in such a manner as to keep the oil therein always at one and the same level. 2d, The use 
of a pipe communicating with the several vapor spaces within the still, whereby the condenser is relieved 
from the incondensable gases that are generated in the still, and which prevent the effective condensation of 
the vapor. Sd, A cutter formed in the neck of the still, for the purpose specified. 

165. Post and Prize Driver; Oliver Hyde, Benicia, California. 

Claim—The suspending of the gin from the top by any of the mechanical appliances known to accomplish 
that end, thereby enabling a post-driving machine to accommodate itself to any unevenness of the ground 
over which it may be moving. Also, the sextant-formed frame to keep the gin in position. 

166. MANuPrAcTURE oF Rounp Beitine; Marshall Jewell, Hartford, Connecticut. 

Claim—A new manufacture of round leather belting, composed of two or more thicknesses, stitched and 
twisted, as shown. 

167. Tanning Leatuer; Horace G. Johnson, Cleveland, Ohio. 

Claim—The use of the Anthemis Cotula, or any other species of Maruta, either separately or mixed with 
Terra Japonica in any proportion, or combined with alum and common salt, or their chemical equivalents, in 
the manner set forth, not intending, however, to confine myself to the exact proportions named. 

168. ADJUSTABLE HANGER FoR Suarring; Wm. Johnson, Lambertville, New Jersey. 

What I claim is not the employment of a box with trunnions or pivots solidly attached thereto, nor a box 
movable by means of a ball and socket, nor the adjusting of the box in position, either vertically or laterally, 
by means of screws, or screws and nuts, with or without a vertical stem, carrying the box with it, nor ina 
particular proportion, size, or shape (except in the particulars mentioned of any of the parts). But it is the 
cylindrical instead of the globular form of the curved surfaces of the box, the axis of each cylinder (of which 
the opposite surfices are parts) being at right angles to the other, and the axes of both being at right angles 
to the axis of the box or tube itself, so as to allow either pair of opposite plugs or blocks to serve as trunnions, 
or pivots, or centres, upon which the box or tube may turn or revolve longitudinally, and so that the action 
or pressure, or strain of, or upon, the box, in whatever direction or from whatsoever cause, shall always be 
perpendicular to the several surfaces of the box and of the plugs or blocks pressing against the same, and so 
that the plugs or blocks become so many perfect abutments, always acting perpendicularly and never obliquely 
against the point of resistance, thereby securing a greater degree of compactness, simplicity, and strength 
relatively to the weight of material and costs of construction, than by any other methods. : 

Claim—The two pairs of cylindrical surfaces at right angles to each other and to the axis of the box, in 
connexion with the four plugs or blocks, each with a cylindrical curvature fitting to that of the box, and se- 
cured and adjusted by the four screws. 

169. ReTorts ror GENERATING Gas; Win. H. Lauback, Philadelphia, Pennsylvania. 

Claim—lIst, The construction of the retort with a convolute passage made in two parts, fitting together 
in the manner described, whereby a great amount of heating surface is obtained for the conversion of the 
vapor into permanent gas, and provision is made for cleaning out the passage. 2d, Combining the movabie 
cover with the valve of the charger, by means of a T-shaped head on the valve stem and pins, inside the said 
cover, or their equivalent, to regulate the supply of fluid material to the retort while in operation by turning 
the said cover. 

170. Conn Huskers; Lucius Leavenworth, Trumansburgh, New York. 

Claim—Attaching to the arm or other part of the chair, the two rollers, or their equivalents, in the rela- 
tive position. Also, the combination of the hinged lever, curved chisel, and rollers, with a seat or chair. 
171. Ivory Frame Composition; J. M. Legare, Aiken, South Carolina. 

Claim—The employment of any saponified material, in combination with a neutral clay, as a basis of my 
composition. 

172. Seepine Macuines; D. B. Neal, Mount Gilead, Ohio. 

Claim—The peculiar arrangement of the gauge slide, the screen, and the pin, with the bottom and seed 
slide, for the purpose of regulating the quantity of seed to be discharged, and at the same time preventing 
straws or chaff from choking the slide. 

173. Fasren1ne For Douste Doors; George H. Lindner, Hoboken, New Jersey. 

Claim—The catches having cams attached to their inner ends and arranged with the slides, having springs 
c, placed on them, in connexion with the plate, f, and springs, e, the whole being applied to the door, B, so as 
to be used in connexion with the fellow door, c. 

174. Door Locks; John R. Marston, City of New York. 

Claim—The sliding key-hole cover, constructed as described, and acting in combination with the bolt, for 
the purpose of making a door lock proof against any outside communication when locked from the inside 
without requiring any adjustment. 

175. Corron Seep Prayters; Arnold McDonald, Salem, Mississippi. 

Claim—The combination of shaft, 7, its grooved seed distributing wheel and sterrers, with hopper. 
176. Lamps For Licutine Gas; Charles McIntosh, Jersey City, New Jersey. 

Claim—Constructing the lamp with a vertical, or nearly vertical, passage through it, when used in con- 
nexion with a lantern. 

177. Wasutna Macuine; B. D. Morrell, Windham, Maine. 

Claim—The fitting and adjusting up and down of the rubber over and within a hollow detachable me- 
tallic socket projecting up from the bottom of the tub by means of a central hole, a revolving spindle, and 
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178. Metaiic WinDow Binns; Charles Neer, Troy, New York. 

Claim—Ist, Connecting the slats of metallic blinds by means of staples inserted into a folded metallic 
strip, when bent up and secured. 2d, The circular spring tenon formed on the ends of sheet metal, blind slats 
to be inserted into the hole in the stiles, and cause the necessary friction, but prevent the tenon bending. 3d, 
In combination with said sheet metal blind slats, the metallic frames formed of the detachable rails and taper- 
ing stiles. 4th, Beveling the stiles each way from the line of holes receiving the ends of said metallic blind 
slats, for the purpose of giving freedom to the slats when opened, but forming a tight joint when closed. 

179. CRACKER Macutne; Charles Neer, Troy, New York. 

Claim—Ist, The grating perforated with conical holes, in combination with the dough-box and follower. 
2d, The worker, having the eccentric motion specified, and provided with the cavities. 3d, The plate, 7, formed 
with the convex parta, 15, 

180, APPARATUS FOR RAISING SUNKEN VesseLs; Milo Osborn, Osbornville, Ohio. 

Claim—The sinker arranged with the rod, adjustable hooks, and bail, and in combination with the buoy 
and clasp, the same operating in connexion with the cables, a and pb. 
181. CLoraes Frame; Enos Page, Streetsborough, Ohio. 

Claim—The combined sections, 1 J K, composed of the vertical jointed and folding standards, in combina- 
tion with the adjustable cross-bars, when arranged as described. 

182. INVALID Bepst&ap; Joseph Parker, Liverpool, England; patented in England, December 14, 1857. 

Claim—Ist, The mode described of constrecting and operating the movable parts of invalid bedsteads. 
I claim, particularly, the combination of the movable head-board with the movable frame, and also the at- 
tachment of the bolster to the head so as to prevent it from slipping behind the patient. 2d, The use and 
application for the purposes mentioned, or for analogous purposes, of the movable foot-board, and the mode 
of constructing and operating the same, 

183. MAcHINES FoR CLEANING Grain; Wm. Partridge and G. W. Shaw, Ellicott’s Mills, Maryland. 

Claim—The combination of the spike-studded beaters, G, upon drum, p, with the notched and grooved 
dress of the outer casing. Also, the combination of the pan, chamber, channels, and blast trunk, adjustable 
by means of the vertically moving spout attached to sliding breast piece. 

184. Straw Currers; C. P. Perry, Norristown, Pennsylvania. 

Claim—The shaft, &, with its pinions, J, the shaft, z, with its wheel, R, and the spindle, p, with its pinion K, 
when the said shafts are linked together, and the said wheels and pinions are arranged with respect to each other. 
185. Can Wueets; John Pugh, Franklin, Tennessee, 

Claim—The employment of the hollow or tubular spoke, combined with the solid spoke, for the purpose 
of respectively receiving the strain arising from the unequal contraction in cooling of the different volumes 
of metal in the inner and outer sections or portions of the rim independent of each other. 

186. Gas Burners; A. H. Ray, Boston, Massachusetts. 

Claim—The described gas burner, consisting essentially of the chamber, heating tube, and the cone, or 
its equivalent. 

187. Device ror HoLpina Seep WHILE BEING Snearep; D. R. Beed and J. E. Chapman, Castile, New York. 

Claim—The adjusting wheels and bed fitted to a suitable base. 

188. Meratuic Huns ror Carriace Wueers; 8. J. Russell, Chicago, Mlinois. 

Claim—The wedge-shaped projections when employed in connexion with the spaces and hooks for recei 
ing the spokes, and locking the two parts of the hub firmly together. Also, the use of india rubber to protect 
the woody fibre of the spokes. 

189. Rerorts PoR DisTiLuine Oris From CoaL; T. D. Sargent, Washington City, D. C. 

Claim—The use of the cylinder retort made of clay, and so arranged as to revolve upon its axis during 
the process of distillation, or in place of a whole revolution, making only three-fourths of a revolution and 
turning back again, thus producing an oscillating motion for a clay retort. 

190. ConsTrucTION oF Harness Paps; R. M. Selleck, City of New York. 

Claim—l1st, The cast iron frame having the depressions, & &, in combination with the recesses, 0 0, cast on 
each side, for the side straps to fit in. 2d, The wnder plates or clamps to secure the pads, provided with hooks 
fitting into the depressions and recesses on the frame, the ends of the pad being secured by screws. 

191. Ligut Rertector; Wm. F. Shaw, Boston, Massachusetts. 

Claim—A inminous reflector or lamp shade made of conducting or slowly conducting material, constructed 
80 as to operate as described, both as to the reflection of light and the dispersion of heat and light. 
192. Wreatner Strips For Doors; M. M. Shellaberger, Joliet, Illinois. 

Claim—The plate or strip, c, provided with end pieces pivoted to the casing by pivots or screws, passing 
through oblong slots in the end pieces, and having one of the plates connected to a slide provided with a catch, 
which, when the door is closed, passes within a recess in the door, and over plate, 1, the above parts being used 
in connexion with the plate, J. 

193, Furnaces Por BurNiNG BaGasse, &c.; Evan Skelly, Plaquemine, Louisiana. 

Claim—The angular internal projections, central cone, and air passages, combined and arranged as de- 
scribed. . 

194. Ice Prrcuer; George W. Smith, Hartford, Connecticut. 

Claim—Surrounding double wall pitchers with an additional concentric shell, and their double bottoms 
and covers with corresponding additional disks, for the purpose of protecting the same from being battered 
through carelessness in handling, and other causes, and preserving them from the direct contact of external 
heat, and thus keeping a colder body of air in contact with them, of such temperature as shall not only more 
thoroughly preserve the cold temperature of the ice and water contained in the said pitchers, but also prevent 
the condensation of air on the exterior surfaces of the same, and the consequent dripping of the water thus 
accumulated therefrom. 

195. Harvesters; 8. F. Smith, Magnolia, Nlinois. 

Claim—The application of the rake to the reel of areaping machine by means of the slides, guides, rollers, 

longitudinal planes, and rod spiral spring, when these several parts are constructed as specified. 


ST me a 


aie Pa PO aS 


A A ABS Ms OS IN ROB A MEN NNN tM Rac a, ee St 


al” Ss Sn 


ee ee ere 


setntiranentictina assciannts 


Ras Nae oe et 


end 


i 


178 American Patents. 


196, Brick-k1Lys; G. L. Smull, Meadville, Pennsylvania. 

Claim—1st, The moulding wheel, in combination with the press, t e joint, Pp, and the incline plane, 
for operating the followers, u u. 2d, The hooks, 8, operated by the crank, J, for operating through the om § 
the toggle joint, Fr. 3d, The half wheel, 1, in combination with the pinions, H and @, cranks, n and m, and con. 
necting rod, 11, for giving intermittent motion to the moulding wheel. 

197. CLasp ror Skirt Hoops; Thomas Wallace, Jr., Ansonia, Connecticut. 

Claim—The clasp formed with lips at each side of each end, and with teeth at its edge. 
198, P1aAno-Forte Actions; Henry Steinway, City of New York. 

Claim—The spring attached to an arm at the back of the jack, and arranged relatively to the hammer, 
and in combination with the spring thus arranged and applied, the hooked screw applied to the arm, as de- 
scribed, to adjust the spring relatively to the hammer, and confine it laterally in a proper position. 

199. Locomotive Sianais; A. E. Turnbull, Springfield, Ohio. 

Claim— he combination of the additional lever, F, upon which the second stake or obstruction, n’, ope- 
rates, with the lever, &, for sounding the whistle, whereby the duration of the blowing of the whistle can be 
continued to any required extent, and stopped. 

200. Gun Carriage; G. J. Van Brunt, Dedham, Massachusetts. 

Claim—The application of friction apparatus to the gun carriage and tongue, in such manner that when 
the carriage is being retracted or under recoil, it shall be elevated in a manner to raise its wheels off the deck 
or floor under it, and cause the whole weight of the gun and carriage, or that of the latter, to be borne by the 
tongue or friction apparatus, and in a manner to increase the friction and pressure of the friction bearers or 
the tongue on their supporting surface. Also, the arrangement of the shaft, the friction bearers, and their 
eccentrics and strips, or equivalents, with reference to the gun carriage and the tongue thereof. Also, the com- 
bination of the tripper with the tongue and friction apparatus, the same being for the purpose and to operate 
as specified. Also, the combination of the adjustable spring stop with the gun carriage and the lever of the 
friction apparatus. 

201. Frecp Fence; H. 8. Wentworth, Norvell, Michigan. 

Claim—The combination with tapered movable posts of movable panels attached alternately upon oppo- 
site sides. 

202. Harvesters; S. Williams, Stockton, California. 

Claim—lIst, The combination of the draft piece, side piece of frame standard, lever, and rod, connecting 
the same with the frame arranged for joint operation. 2d, The short axles, depending arms thereof, suspen- 
sion pieces, finger bar, and wheels, connected together, in combination with the aforesaid arrangement for 
elevating the finger bar. 

203. Hv.iine Stone Dress; John A. Wilson, Dover, New Jersey. 

Claim—The manner of generating and constructing furrows in hulling stones, for the purpose of equal- 
izing the distribution of the grain over the surface of the stones, so as to prevent clogging at the eye, and re- 
taining the grain on the periphery of the stone until perfectly hulled. 

204. Macurves ror Sizinc Har Bopres; 8. W. Wood, Washington City, D. C. 

Claim—Sizing or planking hat bodies by rolling the bat continuously forward, that is to say, in one direc- 
tion between endless belts running in opposite directions, and at different or variable velocities. 
205. Seep Datis; M. C. Younglove, Clevelend, Ohio. 

Claim—The connected series of compound pocketed seed cylinders, in combination with the sliding sleeve 
journal and the adjusting screw. 

206. ArGanp Gas Burners; Wm. W. Batchelder, Assignor to Wm. L. Townsend, City of New York. 

Claim—Surrounding the cylindrical flame of an argand burner with supplemental jets. placed at such dis- 
tances from each other, and from the central flame, that they shall neither intermingle with each other nor 
with said flame, and of such number as will produce the effects described. 

207. Rotary Cuttivators; E. T. Bussell, Shelbyville, Indiana, Assignor to Wombaugh, Brothers, Cincinnati, 
Ohio. 

Claim—The arrangement of machinery, substantially as set forth, for breaking up and disintegrating the 
earth for purposes of agriculture. 

208. Propvetier; C. F. Gardiner, Assigner to self and H. D. Gardiner, East Boston, Massachusetts. 

Claim—The arrangement of the wheels, w w, on the heads of the shafts, with the rack, r, and wheel. w, 
geared therewith, operating to reverse the paddles, in combination with the wings and tongues of the shafts. 
209. Revotvine Fire Arm; F. H. Harrington, Springfield, Massachusetts, Assignor to Horace Smith and D. 

B. Wesson. 

Claim—The combination of the stop bolt, the jointed thumb piece, of the hammer, with the revolving 
cylinder. 

210. Brercen Lospine Caxnon; J. H. Murrill, Assignor to self, James Flynn, and Peter Emrich, Baltimore, 
Maryland 

Claim—The employment of the slot serving as a pocket for the reception of the charge in a proper posi- 
tion for entering the bore, when arranged in combination with a packing. Also, the employment of the screw 
B, in combination with the packing, operating in the manner as described, for the purpose of closing the cham- 
ber and ramming the charge at the same operation. 

211. Sprixve Ben Borrom; George E. Safford, City of New York, Assignor to self, F. G. and F. T. Ward, Buf- 
falo, New York. 

Claim—The jointed frame, hinged beneath and supported above, in combination with the springs. 

212. Carn Waeets, &c.; Webster Willoughby, Assignor to W. H. Wizeman, Markwell, Mississippi. 

Claim—The combination of the slotted bars or spokes, A, and oscillating hub, 8, and disk, B, for suspend- 
ing the axle of the wheel in advance of the centre of the tread portion of the wheel. with the additional disk 
or wheel, #, for keeping the tread portion of the wheel and disk, B,in a vertical position during its revolution. 
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213. Froatine Revotvine Warr; Henry Albro, Covington, Kentucky. 

Claim—The revolving or floating pier for changing the position of the berth of ferry boats, in order to 
facilitate their landing when strong currents or other obstacles interfere. 
214. Brick Machines; Francia Sllen, Boston, Massachusetts. 


Claim—The combination of the prismatic striker and its edge clearer, with the hopper and the mould 
carrier. Also, the application of the mould joint coverer or bar, to the discharging passage of the hopper, and 
so as to cover the joint between the two abutting ends of two moulds, Also, the arrangement of each mould 
directly over a joint between two sections of the mould carrier, and so as to cover and protect the said joint, 
in combination with the projection and recess, or the equivalent thereof, applied to the mould and the carrier 
215. Recrprocatine Rotary Enaine; George Ambrose, City of New York. 


Claim—The arrangement and combination in a rotary engine, in the manner specified, of the following 
peculiar features, to wit:—Ist, A stationary axle furnished with two porta, one answering as the supply and 
the other as the exhaust tea series of cylinders, said ports being separated by a transverse S-shaped partition, 
so that the steam shall be received at one end of the axle and exhausted through the other. 2d, A series of 
revolving cylinders, with pistons whose rods have friction rollers on their outer ends. 3d, An annular grooved 
eccentric rim, which has an inner and outer bearing for said friction rollers of the piston rods. 4th, Two cut- 
off slides, one arranged at the supply and the other at the exhaust port of the hollow axle, and intermediate 
between the revolving hub of the steam cylinders and said stationary hollow axle, for the purpose of regulat- 
ing the admission of steam to, and the escape of the same from, the cylinders, as may be desirable or necessary 
—all of the above parts being for united use. 

216, Preventive Cars From RUNNING OFF THE TRACK; Leverett Ball, Auburn, New York. 


Claim—The double flanch railroad car wheels, with the broad space between the flanches, and the strong 
flat-edge flanch or car wheels, in combination with the iren plate, the guide rail, the clasp, swivel rail, and the 
ends of the rails. 

217. Device ron Apsustine PLANE Irons; Leonard Bailey, Winchester, Massachusetts. 


Claim—The combination of the movable friction plate separate from the plane iron and its adjuster, or 
the equivalent of the latter, with the throat of the plane stock. 

218. Furnaces ror Heatine Steam Borters, &c.; Gideon Bantz, Frederick City, Maryland. 

Claim—The arrangement of the fire chambers, 4 A, contracted throats, e e, auxiliary combustion reservoir, 
c, provided with the ceina-reversa bridge plate, m n, and door, h’, reverberatory chambers, p p, with doors, h 
h, and the diving or direct flue, E. 

219, Ramroap Cuair; E. R. Barnes, Brookfield, Connecticut. 

Claim—The two jaws attached respectively tothe base plate and wedge, and provided with the horizontal 
projections, the base plate having a recess formed on it to receive the wedge, and the wedge secured firmly in 
position by the key. 

220. Hemp Harvesters; Thomas Berry, Louisburgh, Kentucky. 

Claim—1st, The combination of the adjustable front supporting wheel, obliquely set slotted guide plate, 
and adjusting lever. 2d, Arranging the reel and the gearing which drives it on the jointed frame, which is 
pivoted to the main frame and connected to an adjusting lever. 3d, The combination of transverse bundling 
bars, one stationary and the other pivoted, so as to vibrate up and down with the main propelling axle, by 
means of a pin on the axle, a pivoted lever, a spring rocking arm, and connecting link. 

221. HANDLE Por Screw-privers; Oliver Bond, Buffalo, New York. 

Claim—The ratchet ferrules, ¢ and p, when attached to the handles, a and B, and used in combination, the 
same being protected by the surrounding band ferrule, E. 

222, Rerricerator; John D. Burton, Charlestown, Massachusetts. 

Claim—The arrangement of the separate refrigerating chambers, the ice chamber, and the air passages 
leading from the latter into the separate refrigerating chambers. 

223. Compinep RarLroap Track AND Cast Iron Pavement; Walter Bryent, Boston, Massachusetts, Assignor 
to Daniel D. Badger, City of New York. 

Claim—The combination of a cast iron pavement and railway, cast and united together in suitable sections. 
Also, the combination of the tenons and mortises on the ends of the rails, and the alternate over and under 
lapping tongues on the edges of the pavement, fer the purpose of interlocking the adjacent sections of the 
combined pavement and railway. 

224, Rarnoap Car Seats anp Bertus; Sidney C. Case, Detroit, Michigan. 

Claim—Ist, Extending the backs of the seats nearly to the floor of the car, and suspending said backs on 
pivots or centres a short distance above the lower ends, and providing the seat portions with pins near their 
vibrating edges, which enter and rest in corresponding mortises formed in the sides of the car, and partitions 
forming the ends of the seats. 2d, The peculiar method of connecting the berth platform together, and raising 
them out of the way to the roof of the car, when not desired to be used, and lowering them to form berths, 
by means of segmental grooves formed in, or secured to, the transverse partitions, and round and oblong pins 
or studs on the ends of the platforms which traverse in them, the said grooves being so formed, and in such 
relation to each other, as to enable the berth platforms to be rolled upward, connected, and tilted, and sus- 
pended near the roof of the car, and detached and lowered as occasion may require. 

225. Macarve ror Rarstno Maru Drat, &c.; Thomas F. Christman, Wilson, North Carolina. 

Claim—The adjustable marl dirt and water elevator, in combination with the movable pinions, cross-bar, 
and endless apron, and with the additional elevator and extension piece. 

226. Mope or AppLyine Lever Power; George E. Clay, Stillwater, Minnesota. 

Claim—The combination of the oscillating arms or bars secured to the pinion, B, and cog wheel, F, which 
turn loosely on the horizontal shaft, a, and pinions, K L, and cog wheel, M, for gearing the two arms together. 
227. Reeutators ; John H. Cooper, Philadelphia, Pennsylvania. 

Claim—Guiding the inverted cup, ¢, by an arm, Pp, when the latter is loosely jointed to the casing and to 
thecup. Also, combining the coupling screw, D, the valve seat, e e, chamber, £, and the inctined outlet, s, 
with each other. 
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228. Gas Burners; Robert Cornelius, Philadelphia, Pennsylvania. 

Claim—Constructing fish-tail gas burners with an interior annular space extending to the commencement 
of the holes of discharge. Also, the auxiliary holes, in combination with a fish-tail burner. 

229. Car Covrptines; C. B. Cotter, Harrisburg, Pennsylvania. 

Claim—The peculiar arrangement of coupling bar, A, as constructed, in combination with the spring jaws, 
the Ings, and the right and left screw, for the purpose of making a self-connecting and self-disconnecting car 
coupler and friction bumper. 

230. Corn Harvesters; R. B. Corbin and James Morris, St. Augustine, Tlinois. 

Claim—The rake teeth and box attached to the body of the wagon, and made to communicate with said 
body by means of the inclined trough or plane. 

231. Meratiic Lata; John B, Cornell, City of New York. 

Claim—Forming an improved plaster-supporting metallic surface of a closely united series of sheet metal 
sections, whose edges are first inclined inwardly and then outwardly into substantially the shape shown. 
232. Merauuc Routine Sautters; William W. Cornell, City of New York. 

Claim — My improved sectional metallic shutter, composed of a series of sections whose edges are first 
brought to the proper shape and then combined with each other by securing said sections to elastic metallic 
strips. 

233. Pans ror Evaporatine Cane Juice; D. M. Cook, Mansfield, Ohio. 

Claim—The evaporator, in combination with fire-place and flue, the rockers, the levelling frame, the rub- 
bers, and the flanches. 

234. Curtrye Burron Hoies; Charles Currier, Providence, Rhode Island. 

Claim—The lever provided with cutters, in combination with the adjustable bed and gauge. Also, the snips, 
made separate from the parts of the cutters and attached to the plates by means of the screws, whereby the 
snips may be readily detached from the parts, e, of the cutters, and sharpened or ground with facility. 

235. PLrovens; Alexander Dickson, Hillsboro’, North Carolina. 

Claim—The supplemental land-side and coulter, arranged and applied to the plough, as shown. 
236. Courtine Box Por Saartina; Wm. B. Dunning, Geneva, New York. 

Claim—I\st, The coupling box. 2d, The means used for securing the same together, as described. 
237. Reparrine Cast [Ron Cytinpers ; Samuel Falkenbury, Susquehanna Depot, Pennsylvania, 

Claim—The uniting the old and new cast iron in the box of steam cylinders, which consists of drilling 
the broken parts for increase of expanding surface, and the application of a charcoal or other fire to equalize 
the expansion previous to pouring the metal. 

238. Mera.urc Roorine; J. C. Gaston, Oxford, Ohio. 

Claim—Ist, Connecting the plates for a metallic roof by means of yielding joints, consisting of only two 
thicknesses of metal, and furmed by overlapping the flanches turned in the same direction on opposite edges 
of each plate, in combination with the boarding of the roof, formed of different thickness of plank, to corres- 
pond with the difference in the level of the plates, when connected, and so arranged as to give support to the 
under side of the plates, and also to the joints. 2d, The combination of the lock on the lower corners of the 
plates (formed by the hook in one plate, and the slot in the other, or their equivalents,) with a side joint formed 
by the overlapping of the plates. 

239. Conn Huskers; Burton Hagen, Cincinnati, Ohio. 

Claim—The stationary and rotating knives and rotating bar or hammer combined. 
240. Sarnete Macutnve; Jerrie R. Hall, Brunswick, Maine. 

Claim—l1st, The combination of rods with their pins, thimbles with their slots, sleeves, and the palls, in 
combination with notched wheels and feed rollers, for feeding the bolt to the saw. 2d, The arrangement of 
frame in relation to the other parts, for fastening and holding the bolt while being sawn. 3d, The hinged 
fender with its cord and spring. 4th, The combination of springs, clutch lever, j’, lever, R, car, n, with its 
catch, 8’, cams, Q and Pp’, in combination with pulleys for giving motion to the carriage 
241. Conn PLANTERS; Pascal Hatch, Norwich, Vermont. 

Claim—Combining the glazed receptacles with grain boxes, and with the delivering apparatus connected 
therewith. 

242. Ark Heatine Furnaces; John P. Hayes, Philadelphia, Pennsylvania. 

Claim—Ist, Admitting hot air to the upper surface of the fire for the combustion of the gases arising 
therefrom, by making the fire tiles or lining of the fire chamber in numerous vertical sections, with the de- 
pressions in the adjoining sides of the same, so that when the said sections are placed together, side by side, 
in the fire chamber, air spaces or flues will be produced between, so as to heat and discharge currents of air 
into the upper part of the fire chamber, in the manner described. 2d, Making a direct communication between 
the said air flues and the ash pit, by means of the openings, w w, or their equivalents, in the foundation plate 
upon which they rest. 3d, Forming the top and side plates of the furnace body, so that each of its said top and 
side plates, | and I’, may be combined with a row of pipes, opening at each of their ends, upon the same side 
of the plate, as described, and produce hot air flues through the body of the furnace, when the said plates are 
united together at their upper edges. 

243. Campnene Lamps; Elias J. Hale, Foxcroft, Maine. 

Claim—An improved lamp having its wick tube made adjustable and movable with respect to its solar 
cap, or having the latter made adjustable with respect to the wick tube. 

244. MACHINE For Sertine Spokes in Huss; Andrew Hafer and George Wilkinson, Colon, Michigan. 

Claim —The disk, a, having teeth formed on a portion of its periphery, and curved grooves made in its 
inner face, the plate, B, provided with slotted arms in which jaws are placed, the plate being provided with a 
pawl and handle, and fitted to the disk by means of the pin and nut, the pin forming the axis of the sweep. 
245. Seepine Macutnes; Samuel F. Jones, St. Paul, Indiana. 

Claim—The slides, arranged respectively within the box, k, and tubes, F G, and operated through the me- 
dium of the tube, shaft, pendent, and rods. 
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246. MeTatiic WaERLs FoR VenicLes; Thomas McConaughy and James McCollum, Burnsville, Alabama. 

Claim—The combination of the feathered box, wrought metal bands, and system of braces, with the screw 
rods and rim of the wheel. 

247. Conn Harvesters; Darius Landon, Wyandotte, Ohio. 

Claim—The platforms, in combination with the endless belts and shock supporters, for carrying the shocks 
of corn through the machine, and leaving the same in a standing position on the ground. 
248. Wasn-Boarps; Joseph Keech, Waterloo, New York. 

Claim—The combination of the central beaded rib with the corrugated plates. 

249. Horse Saor Macnine; William W. Lewia, Cincinnati, Ohio. 

Claim—1lst, The combination with the stationary table, of the mandrel, the stationary front die, sliding 
side dies, and top die, all applied to operate together. 2d, Operating the dies which form the sides of the shoe, 
by means of the upright sliding rods with their wedge-shaped ends, the levers, and the cams on the shaft. 
250. Gane PLovens; Don C. Matteson, Stockton, California. 

Claim—The arrangement of the false beam, goose neck, axle, lever, catch, and the system of ploughs at 
tached to their frame. 

251. Vavorn Lamp Burners; A. M. Mace, Springfield, Massachusetts. 

Claim—The use of the heating and vaporizing tube or retort charged with asbestos and fluid. 
252. Vapor Lamps; A. M. Mace, Springfield, Massachusetts. 

Claim—l1st, Combining the cap or heat retainer with vaporizing tubes or retorts, when so arranged over 
the flame as to operate in the manner set forth. 2d, The combination of the heat retainer and vaporizing tube, 
connected with the elevated reservoir, the whole arranged and vperating with respect to the valve, oc’, and 
burner, K. 

253. Conn Setters; William H. Main, Liverpool, Ohio, 

Claim —The use of the balance wheel, in combination with the open hub jaws, teeth, and springs. Also, 
a series of spur wheels, T, arranged with spiral springs and sliders, or their equivalents, and in combination 
therewith the spiral cam, by which the spur wheels are driven. 

254. Seep PLANTERS; Joseph McKown, Gardstown, Virginia. 

Claim—The arrangement of two or more alternately operaring slides, cut-off device, crank shafts, inter- 
mediate gearing, adjustable standards, and extension connecting rods. 
255. Conn Husker; Lemuel R. Mears, South Abington, Massachusetts. 

Claim—A combination of a breast shield, a supporting bar, and catting apparatus; the breast shield to be 
applied to a person, and the cutting apparatus and supporting bar to be operated in manner specified. Also, 
the arrangement of the cutters and bearer, viz: so as to extend in opposite directions frum the supporting bar 
and the slider. 

256. Rar~roap Car Seat; John Miller, Paterson, New Jersey. 

Claim—The two horizontal rotating seats, attached to the face or stand, in combination with the pivoted 
backs attached to the seats, and arranged with the bars having the rods and springs attached, and the pins 
connected with the upright parts of the seat. 

257. TREATMENT OF METALLIC SuLpmvurets; Alfred Monnier, Camden, New Jersey. 

Claim—The process of obtaining oxides of iron, copper, cobalt, nickel, zinc, or other oxides, from their 
native sulphurets, or arsenic sulphurets, by mixing them in a state of powder with the substance, as described, 
in order to expel all, or nearly all, the sulphur and arsenic. 

258. Seeping MacHInes; Wm. Morehouse, Davenport, Iowa. 

Claim—The cams attached to the axle and laterally moving rods, K M, attached respectively to the shafts 
ig, the seed slides, B, being attached to the shaft, a, by rods, 6, and the shaft, g, being attached to a slide, z. 
Also, the markers attached to the frame, when said markers are used in connexion with the cams and rods, 
M K, for operating the seed distributing device. 

259. Arr CELLS FOR GIVING BUOYANCY TO SHIPs AND OTHER VessELs; Samuel Nowlan, City of New York. 

Claim—The arrangement of a series of cylindrical air vessels beneath the deck or decks of vessels, in 
combination with the reels and their appurtenances, whereby the said air vessels may be readily removed from 
or brought into position at pleasure. Also, the flexible induction tube communicating through the hollow 
reel shaft with the air pump and the air vessels, by means of one or more suitable valves. 

260. Comarnation Locks; Stuart Perry, Newport, New York. 

Claim—lIst, A key of such construction, in combination with a lock without a key-hole, or other opening, 
from the outside to the working parts inside, that the said key may be applied to the lock without the aid of 
an index, figures, letters, or other marks that require a light to be seen, and which key shall govern with pre- 
cision all the necessary movements of the shaft by which the slides and tumblers of the lock must be adjusted. 
2d, In the construction of locks without key-holes, the employment of two movable shafts, one of which ad- 
justs the slide tumblers, both being accessible from the outside, and one within the other. 3d, The method 
of adjusting the slides, by means of the two movable shafts, which, when operated, are guided in their move- 
ments by the key above described. 4th, The restorer, in combination with cam, shaft, and bet, by which all 
the movable parts in the lock are moved by the force of the hand only, and in the locked and unlocked position 
are held fast. 5th, So constructing the ring cam that it shall move the slide carriage at the proper moment, 
and that it shall hold said carriage fast at all other times. 6th, The steel arm, or its equivalent arms, the 
peculiarly shaped slide. 7th, The piston for coupling the slide carriage cam, with the wheel of the shaft. 
261. Provess; H. M. Platt, Darien, Connecticut. 

Claim—The arrangement of the screw-shaped ploughshare, having wings with boxes, wheels, and roller. 
262. CLAMPING AND LATERALLY Feepine THE Loa in Saw Miius; J. C. Past, Wilmington, Delaware. 

Claim—The method of clamping and holding the log, and also the device by which the lateral feed of the 
log is regulated. 

263. SotuTion ror CLEaNstne Woorens, &c.; E. F. Prentiss, Philadelphia, Pennsylvania. 

Claim—The employment of silicate of soda solution by itself, when prepared and used substantially as 

described, for cleansing and softening the fabric in the fulling mill or wash tub as a wash mixture, 
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264. APPARATUS For SrFrine Coat Asues, &c.; L. H. Proctor, East Sangers, Massachusetts. 

Claim—The arrangement of the inclined partition or chute, and the two discharging openings with respect 

to the sieve, made capable of being revolved in manner set forth. Also, in combination with the discharging 
arranged so as to lead out of the sieve chamber, a flap or valve, so combined or connected with the 

turning sieve as to operate with respect to the two discharging passages, as described, during the rotary or 

tilting movements of the sieve. 

265. Curese Vat; H. A. Roe, West Andover, Ohio. 

Claim—Attaching the milk vat tothe casing by a hinge joint, or its equivalent, and so arranging the whey 
gate that the weight of the milk vat and its contents will act as a lever in keeping the cellar and packing in 
close contact with the inner surface of the water chamber. Also, in combination therewith, the short legs, s 

and the jointed legs, Be”. 
266. Casrvet ror Sewing Macnines; F. A. Ross and W. H. Marshall, City of New York. 

Claim—The hinged case to form a sewing platform. 

267. Om Cur ror Macuinery; Robert Ross and William Holland, Philadelphia, Pennsylvania. 

Claim—The combination of the spring valve stem with the screw valve in the intermediate chamber, each 
operating in conjunction with, and at the same time independently of, the other to the extent and in the man- 
ner set forth. Also, the air passage within the stem, in combination with the oil passage around the stem. 
268. Orne Separator; H. P. Russ, Russville, California. 

Claim—The series of inclined circular plates in which the water passes from one plate on tothe next, whik 
the metallic particles are retained in cavities in the surfaces of said plates, 

269. FURNACES oF BorLers AND Stoves; 8. F. Savage, Albany, New York. 

Claim—The arrangement of the air chamber with the perforated bottom of a conical or equivalent shape, 
placed in the upper part of the fire chamber, with the concave surface downward tuward the fire, and with a 
central aperture leading to the chamber of inflammation. 

270. Cooking Stoves: 8. B. Spaulding, Brandon, Vermont. 

Claim—The extending of the bottom of the stoves and flues at the back end, so as to form a boiler seat 
for the reservoir, so that by the peculiar arrangement of the sliding plate or damper, the reservoir can be heated 
at pleasure without affecting in the least the other operations of the stove. 

271. Frame ror Drrine CLorues; Chester Stone, Ravenna, Ohio. 

Claim—The manner of constructing a clothes frame, consisting of the standard, head, arms, braces, and 
cords. 

272. Portro.io Fire; P. W. Tay, City of New York. 

Claim—Separately, the elastic bands, £ £, and the loops, F F, arranged as described. Also, the combination 
of the portfolio cover with the file, loop, and bands. 

273. GEARING FOR MACHINERY; Wim. Webster, Jefferson Co., Washington Territory. 

Claim—The compound annular cog-wheel. Also, in combination with a wheel, having two or more con- 
centric rings of cogs, the use of a corresponding number of pipions on one shaft, or of a shifting pinion arranged 
for combined operation with the wheel. 

274. Gas Retorts; Charles N. Tyler, Washington City, D. C. 

Claim—Ist, The combination of the cavity with the outlet of the hydrogen retort. 2d, Elongating th: 
end of the retort, so that the cavity may be arranged on the inside of the furnace. 

275. Mastine anp Rieoine Vessers; Wm. Webster, Jefferson Co., Washington Territory. 

Claim—lIst, Substituting for the compound and connected masts now in use on large vessels, independent 
and disconnected masts made of a single stick of timber. 2d, Attaching the masts to the hull by shrouds 
placed at the angle with the mast as described. 3d, The truss bands for attaching the yards to the masts, and 
holding them at any desired point thereon. 4th, The lift bands to which the lifts and slings are attached. 
276. On. Cups ror Lusricatine Exerves; 8. H. Whitmore, Cincinnati, Ohio. 

Claim—The combined arrangement of the external valves, G and #, mounted on a central ster, and ope- 
rating in connexion with the globe. 

277. MacHINe For RepLacine Rai~roap Cars ON THE TRACK; John White, Boston, Massachusetts. 

Claim—A “car replacer,” consisting essentially of the beam, with its two separate and independent car- 
riages running on rolls, with the screw jacks for raising the 
278. PappLe Wueets; George Wingate, Philadelphia, Pennsylvania. 

Claim—Connecting side wheels for steamboats with recesses in which blocks are arranged to slide toward 
and from the centre of rotation of the wheel as the latter revolves, by means of the plates, when constructed 
and operating on the blocks, as described, so as to cause the partitions between the said recesses to assume the 
character and duty of floats throughout a portion of the circumference of the wheel, the outer surfaces of the 
said blocks being level with the outer edges of the partitions throughout the remaining portions of the cir- 
cumference. 

279. Macutnes For Pickinc Cop Waste; A. A. Wood, Jersey City, New Jersey. 

Claim—The combination of a reciprocating toothed bed with vibrating toothed feeding rollers, or their 
equivalent, with a stationary toothed cover, when the teeth are constructed and arranged in reference to each 
other in the manner described, to pass the waste or cotton through the machine without seriously rending the 

fibre, and at the same time securing a precise and even feed to the bed by the combination of the vibrating 
toothed rollers working at a corresponding speed. 
280. Restoring Waste VoLcaNizeD RusBer; Francis Baschnagel, Beverly, Massachusetts, Assignor to tlhe 
Beverly Rubber Company. 

Claim—The application of heat from 150° to 600° Fah., to waste vulcanized rubber, with or withont im- 
mersing it in cold water, or any other cooling fluid, as specified, for the purpose of restoring the same, so that 
it may be used again in the manufacture of india rubber goods and substances, hereby expressly disclaiming 
all and every right to the application of artificial heat to new rubber, vulcanized or not vulcanized, aud tv 
the application of heat to rubber in any manner and for any purpose except as above set forth. 
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281. Sarety Vautt Covers; E. L. Brown, Boston, Massachusetts, Assignor to B. F. Brown, Bangor, Maine. 

Claim—The hinged lid, in combination with the guards, so arranged as to support the lid when raised, 
and to lock it when closed. 

282. Vatves ron Dry Gas Merres; C. C. Lloyd, Assignor to William Hopper and R. W. Gratz, Philadelphia, 
Penney! vania. 

Claim—l1st, The construction of the rotary valve with a series of breaks or edges, arranged and operating 
so as to scrape the upper surface of the valve seat. 2d, The drip and valve seat, arranged and operating so as 
to collect and carry off any liquid deposit in the metre. 3d, The valve carriage, arranged and operating as de- 
scribed. 

283. Sxrrt Hoops; R. J. Mann, Brooklyn, New York, Aasignor to L. A. Osborn, Newark, New Jersey, and I. 
J. Vincent, City of New York. 

Claim—Ist, The peculiar formation of the slide, the said slide being made of brass, or other metals, and 
having its slides bent two ways, the one clasping the end of the loop and made fast thereto,and the other end 
made to slide freely on the hoop. 2d, Securing the hoop to the perpendicular straps, by means of small clamps. 
Sd, The formation of a bustle or corrugated projection on the upper hoops on the back of the skirt. 

284. Cooxine Stoves; G.G. Richmond and G. W. Pittock, Assignors to selves, C. Phelps, and J. Lown, and said 
Pittock having assigned his interest in the same to D. B. Carver, Troy, New York. 

Claim—lst, The arrangement of the passages provided with dampers, with hot air chamber, and slide, 
in the oven, as described, whereby the intensely hot air of the chamber may be directly applied to the other- 
wise insufficiently heated underside of articles baking upon the slide, and to the upper side of those on the 
oven bottom. 2d, In combination with the fire pot, plate, chamber, passages, and slide, in the oven, arranged 
together in the stove, as described, the top plate of the oblong hot air chamber, constructed substantially as 
represented, whereby the heat of the air admitted into the oven between the two tiers of articles baking is 
augmented. 

285. Srurrinc Boxes; H. F. Read, Assignor to self and 8. J. Burr, Brooklyn, New York. 

Claim—l1st, The metallic rings placed upon the shaft, for the purpose of protecting from friction the shaft 
and flexible tube, within which said rings are placed. 2d, The arrangement of the flexible tube on the out- 
side of the metallic rings, so as to allow said flexible tubing to give or twist equally its whole length, and also 
to carry with it each ring a proportionate distance according to the distance traveled by the shaft. 3d, In 
combination as described, the thimble, as used for the purpose of packing the joint at the end of the outside 
case, and at the same time holding permanently one end of the flexible tube. 4th, The combination of the 
flexible tubing and the metallic rings working together on the shaft, together with the metallic casing, D. 
286. Sewine Macurves; If. 8. Snow, Assignor to self and G. F. Snow, Meriden, Connecticut. 

Claim—The combination of the lifting feeder with lever, or its equivalent, for lifting the feeder from th 
cloth, by the descent of the needle carrier. 

287. Riverrinc Macnine; P. B. Tyler and Wm. Jones, Springfield, Massachusetts, and Benjamin Lathrop» 
Sandusky, Obio, Assignors to P. B. Tyler, aforesaid. 

Claim —The employment of a pean, as described, shaped to the configuration of the head of a rivet, and 
operated in the manner set forth, by which a rivet head is formed by a succession of light blows around the 
circle. 

288, Sewina Macnines; A. F. Johnson, Assignor to F. F. Emery, Boston, Massachusetts. 

Claim—Taking the loop from the needle by a revolving hook, operating in the manner set forth. Also, 
in combination with the revolving hook, the groove and the lip, or its substantial equivalent, for holding the 
loop distended. 


JUNE 29, 


289. ARRANGEMENT oF Steam Corts rv Evaporatine Vesseits; H. 0. Ames, New Orleans, Louisiana. 

Claim—The arrangement of the convolute curved radiating pipes, the pockets, the straight water pipes, 
and the steam and water chambers. 

290. Sewing Macurnes; William F. Barnes, Buffalo, New York. 

Claim—The looper strip or point, when secured to the revolving rod or piston, and arranged and ope- 
rating in combination with the step or looping aperture, spring, and cylinder. Also, the cloth-guiding 
apparatus, as constructed, arranged, and operating in combination with the feeding device. 

291. Drain PLoves ; Moses Barrowman, Buffalo, New York. 

Claim—lst, The centre piece, for the purpose of a main frame or support for the other parts of the 
plough. 2d, The arrangement and combination of the adjustable wheels, the arms, shaft, lever, and seg- 
ment, relatively to each other and the plough. 

292. Macuiverr Por Brarpine Conpace; James A. Brazin, Canton, Massachusetts. 

Claim—The combination of the gears, m m, geared circle, 9 9, and gears, o 0, with their curved arms, 
whereby one spool and its strand is made to travel around two stationary ones, and thus form an inter- 
locking twist, as described. Also, with the above combination of devices, the use of a series of double gears, 
© 0 0 0, whereby the spools can be revolved in either direction, according to the direction of the twist of the 
yarns. 

293. Manuractunine Brarwep Conpace, Wenntna, &c.; James A. Bazin, Canton, Massachusetts. 

Claim—My improvement in the manufacture of cordage, webbing, or other similar fabrics, which con- 
sists in laying up or s0 combining the strands as to form an interlocking twist, in which each and every 
strand passes around and interlocks with two others, and thereby brings the strain equally upon each 
strand. 

204. Grinpine Mitts; Bachus A. Beardsley, Waterville, New York. 

Claim—1st, The alternate combination of grinding shells, c c, with shells, r 1, the shells, c G, having a 
smaller diameter or curve than the shells, F 1, 80 that by merely duplicating the above parts, and employ- 
ing them in connexion with cases, D H, the capacity of the mill is correspondingly increased. 2d, Providing 
the shell, a, with a guard which fits into a rebate in the upper part of case, p, so that shell G may be moved 
vertically at pleasure without the escape of the contents of the mill between the edges of said shell and 
case. 
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295. Socket ror Too. Hanpies; William Bennett, City of New York. 

Claim—A tapering socket made widest at the bottom or closed end, in combination with the wedge, 
constructed xs described. c 
296. Corron Seep PLanters; Edward F. Bostrom, Newnan, Georgia. 

Claim—The combination of the screw and shaft placed within the seed box, and provided with beaters 
297. Macutves ror TurNtne Setvaces tn Clots; John Y. Boyd, Charlestown, Massachusetts. 

Claim—A combination of one or more guiding ledges, bending or creasing roller, a shoe or tarning cam 
and one or more flattening or pressing rollers, applied together and toa table or bed. And in combination 
therewith, the press board, arranged with respect to the table and the said devices for turning and press- 
ing the selvage of the cloth. 

298. Rorary Sawine Macuines; Harvey Brown, City of New York. 

Claim—The arrangement of the hoop or band saw, operating vertically within a circular horizenta) 
carriage with aijustavle feed motion, by which there is a continuous motion of both saw and carriage, all 
operating in unison with reference to the desired end wher in motion. 

299. CoaTiIne Merauiic Sunracgs; Wm. and Wm. A. Butcher, Philadelphia, Pennsylvania. 

Claim—The process of coating metallic surfaces, consisting of heating the metal to be conted to about 
350° of heat, containing the mixture, prepared as described, and im placing the metal to be coated in a bak- 
ing oven, heated to about 200° of heat, to harden the coating. 

300. Pantocrapaic TeLtxorapa; Giovanni Caselli, Florence, Italy. 

Claim—The mode of rapidly transmitting the fae similes of writings, drawings, ciphers. and arbitrary 
signs in colored characters, upon ordinary white or chemically prepared papers. Also, the mode of receiy- 
ing and transmitting different despatches at the same time, and with a single wire. Also, the use of local 
piles, with circuit always closed, for the production of the characters in chemically prepared paper. 

301. Sewine Macuine; Samuel Comfort, Morrisville, Pennsylvania. 

Claim—1st, The recking frame as operated by the crank, F, with its concave shuttle race, in eombina- 
tion with the stationary shuttle. 2d, Imparting to the needle an upward and downward combined with a 
lateral vibrating movement, by means of the rocking frame and levers, operated by the crank. 3d, The 
vibrating concave shuttle race with its lips, in combination with the discoidal shuttle and adjustable re- 
taining plate. 4th, Sustaining the needle in the slotof the shuttle race during the time that the said needle 
is, by its lateral motion, imparting the feed motion to the fabric. 

302. Ursertine Tire; G. W. Cooper, Morenci, Michigan. 

Claim—The jaws attached to rods which are provided with springs, and have a vertical movement as 
well as a rotating one, and the inclined planes in the plate below the jaws, the above parts being used in 
connexion with the stationary jaws, the jaws being applied to the ledges of the plates. 

303. Mops or OstatninG Motive Power; Peter Daniel, Franklin Cowuty, Kentucky. 

Claim—The arrangement of pulleys, 1 2 67, wheela, 3 4 5, lever, i, belt or cord, J, shafts, s and s’, and 
pulleys, K K, with the cords, F F’, weights, 0 o’, car, &, railroad, e, and the levers, 8 B, pulleys, P’ and f, cord, 
c, and wheel, mM, when all are operated in the manner set forth. 

304. Rotuive Ramroap Bars; Giles Edwards, Johnstown, Pennsylvania. 

Claim—The manner described of arranging or disposing old rails in forming a “ pile.” 
305. APPARATUS FoR SKINNING Eets; Adam Fmeigh, Jerusalem, New York. 

Claim—The holder or clamp formed of the frame, connected with a spring treadle and provirted with 
spurs, and the knife, @, and leger blade, arranged relatively with each other, the above parts being fitted 
in, or attached to, aframe, and used in connexion with a griper T, and ripping knife K, or their equivalents. 
306. Rotary Suinete Macuine; R. Freeman, Fond du Lac, Wisconsin. 

Claim—The horizontal rotating plate or carriage, circular saw, stationary and setting beds, and jaws, 
in connexion with the roller and arm. 

307. Larue ror TuRNING OvAL Frames; John William and George Gardener, City of New York. 

Claim—Constructing oval picture frames by the application of the revolving cutters to the frame, when 
the latter is caused to revolve in an oval path, and when the cutters are so arranged as to act simultane- 
ously, one cutter to form the inside, and the other cutter the outside moulding of the frame. 

308. Execrric Signal Liguts; Samuel Gardiner, Jr., and Levi Blossom, City of New York. 

Claim—The combination of a platinum coil, or its effective equivalent, which is illuminated by elec- 
tricity, with a transparent signal lantern, said combination being effected by arranging the coil within the 

lantern upon two conducting wires, which are connected with an electro-gaivanic battery. 
309. Burron Fastentne; Lester Goodwin, City of New York. 

Claim—Making one right-engled piece movable on its perpendicular leg in, and embraced by, a band 
te another right-angular piece, and depending upon it for support. And the controlling of the position of 
the movable right-angled piece by a spring, and the confining the spring obstructions on the surface swept 
by it, substantially confined as represented. 

310. PantaLoons; Benjamin J. Greely, Springfield, Massachusetts. 

Claim—Making up the back part of pants with a lapel and elastic straps instead of seaming them, as 
they have invariably been made; also the cutting of the top part or waistbands of pants, so as to be per- 

y and pleasantly suspended at only two points, 

311. Seep Piayters; Richard B. Ground, Marine Town, Tlinois. 

Claim—The arrangement of the respective parts of the planting apparatus with the adjastable three- 
fold frame work. 

212. Ink Rotters; Alpheus A. Hanseom, Saco, Maine. 

Claim—tst, The employment of the several parts specified, for the purpose of adapting the carriage to 
different sized forms. 2d, Suspending the ink roller in the rolling carriage, constructed in the manner set 

forth, and regulating and stationing said roller, by means of screws and nuts, for the purpose of making 
an adjustable hand roller for inking type. 
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$13. Rive CLAMPs ror Enoravers, &c.; Thomas R. Hopkins, Petersburgh, Virginia. 

; iio adjustable encircling spring, arranged in the end of the stock, and attached to an adjust- 
able rod. 
$14. Cottrvators; William A. Hopkins, Vicksburgh, Mississippi. 

Claim—The arrangement of the beam, transverse beam, handles, bolts, shares, standards, and stays: 
when the several parts are constructed and united as described, and not otherwise. 
315. Horse-saors; William E. Hubbard, Randolph, New York. 

Claim—The combination of the hooks, b, the screw nut, c, being condensed as a part thereof, with the 
stiff unyielding shoe, a. 

316. Type Case For Printers; Wm. A. Hunter, Bryan, Ohio. 

Claim—Making the bottom of a type case of a metallic screen, or other perforated material. Also, the 
sliding shaft, in combination with the perforated bottom of a type case. 
317. Screw Picker; Oliver Hyde, Benicia, California. 

Claim—The application of a loose swivel to the top of a coarse threaded screw, in combination with a 
catch or lug under the head of the screw, so that in connexion the swivel becomes the lever to turn the 
screw into the ground. : 

318. BANK AND OTHER Locks; Wm. Johnson, Milwaukie, Wisconsin. 

Claim—\st, Interposing between the key-hole of the lock and the racking stump or thrust plate of the 
bolt, centrally pivoted horizontal tumblers, which by the act of the key alone are brought into proper posi- 
tion to allow the unlocking movement of the bolt,when the key is withdrawn. 2d, So connecting the slid- 
ing bridge plate to the sliding guard plate that the latter shall move to bring its slot in line with the slot in 
the socket by the motions of the bridge plate, and allowing the bridge plate motion only when the key shall 
be withdrawn from the socket. 3d, Interposing between the horizontal tumblers and the pin or stud of 
the bridge plate, an angular lever. 4th, The arrangement of the bolt plate with the bridge plate and the 
guard plate in their relation to each other and the moving parts of the lock, so that while being overrated 
by the same means, they have different periods of motion. 

319. Pree Courtine; David Kahnweiler, Wilmington, North Carolina. 

Claim—In swiveling elbow joints for pipes for conveying gas, steam, or water, I claim combining with 
the male section of the joint an axial stem or rod, which passes into and through the female section, said 
stem having upon its projection end a screw thread to receive a tightening nut, and the joints being pro- 
vided with suitable washers. 

320. Macuines For CLEANING DaGuerreotyre PLares; Charles Ketcham, Pen Yan, New York. 

Claim—Cleaners made as specified, with the projections as set forth; also, the means for holding them 
in position with respect to each other, and the means for giving motion to the cleaners, when arranged as 
specified. 

321. Harvesters; William F. Ketchum, Buffalo, New York. 

Claim— 1st, The plate, & &, as a substitute for the usual main frame, placed mainly within the rim of 
a driving wheel whose hub and spokes or supporting plates are placed at the outside laterally of the rim. 
2d, The internal zigzag groove, in combination with the rock shaft, with its arms for vibrating the cutters, 
3d, Supporting the boxes for the main shaft and the rock shaft upon a plate, or its equivalent, placed 
mainly within the rim of the driving wheel. 

322. Skirt Hoops; Martin Landenberger, Philadelphia, Pennsylvania. 

Claim—Constructing hooped skirts of a knitted fabric with elastic hoops interlooped in the same. 
$23. In.umrnatine Covers ror Vautrs, &c.; Elijah P. Leonard and P. H. Jackson, City of New York. 

Claim—Ist, The use of a plate or plates of glass in vault covers, platforms, pavements, sidewalks, 
decks, or for similar purposes, which plate or plates are supported from below. 21, Thimbles, pins, or their 
equivalents, passing through perforations in a plate of glass or plates of glass, and formed with, connected 
to, or resting on a suitable support beneath the plates of glass. 3d, Grooving or notching the edges of the 
plate of glass, for the purpose of receiving projections occupying said grooves or notches, and thus protect- 
ing the edges of the plate of glass from injury. 4th, The use of perforated plates of glass for pavements, 
sidewalks, decks, platforms, vault covers, &c. 

324. Cans ror PRESERVING Foop, &c.; Azel Storrs Lyman, City of New York. 

Claim—The employment of the float surrounded by the protecting liquid, in combination with a vesse] 
having an arrangement for discharging its contents. 

325. Bepsteap; Norman Lamphear, Monmouth, Illinois. 

Claim—The arrangement of those parts of a bedstead with each other which serve for stretching and 
securing permanent elasticity in the bottoms thereof. 

326. Knire AND Spoon CLEANER; James Macnish, Berlin, Wisconsin. 

Claim—A machine combining three disks, the faces of which are adapted for cleaning large and small 
knives, and the periphery of one of the same for sharpening knives, and the peripheries of the other two 
for cleaning the front and back of spoons and forks. 
$27. Cartrinces; G. W. Morse, Baton Rouge, Louisiana. 

Claim—The tige secured in the cartridge case in either of the modes described, and all equivalents 
thereto, for the purpose mentioned. Also, the combination and arrangement of the percussion cap and per- 


forated disk, as described 
$28. Ner ror Carcntne Fisu at Sea; Benjamin Merritt, Jr., Charlestown, Massachusetts. 


Claim—-Combining a seine or net with the hull of a navigable vessel. Also, the mode of spreading the 
ends and outer edge of the net, viz: by the booms, the sprits, and the hauling tackles, arranged and ap- 
plied together and to the vessel, as specified. Also, the combination of the brailing line and the lifting 


tackles, with the net, its booms, and the masts. 
329. Gaver Cock AND ALanM Waste; Alexander Miller, Cleveland, Ohio. 
Claim—The described arrangement of the steam alarm whistle and gauge eock with the jointed lever, 
when constructed and operating in the manner set forth, 
16* 
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330. Hanp Dritt; H. 1. Packer, Boston, Massachusetts. 
Claim—The combination of the cylindrical shells with the feed screw and screw handle. 
331. Vapor Lamps; William H. Racy, St. Angustine, Florida. 

Claim—The employment or use of a tube and burner, arranged with a lamp or fountain, as shown, or in 
any way, so that the flame which is fed direct from the burning material within the fountain, may serve as 
gas generator to supply the illuminating flame that issues from the burner, and this I claim irrespective of 
any particular means which may be employed for supplying the illuminating flame with oxygen. 

232. Cuunns; Alfred Rose, Pen Yan, New York. 

Claim—The cam wheels, £ Band F F,and the part, D, constructed and arrangnd in the manner represented 
333. APPARATUS FoR MANurActURING Wuite Leap; R. Rowland, City of New York. 

Claim—The combined manufacture of vinegar and white lead, and for the purpose of carrying on both 
simultaneously and without injury to the one or the other, namely, fitting the tops of vinegar vats (when said 
vats are placed in a room below the corroding room,) to the floor of the corroding room, in combination with 
covers provided with openings and valves, or any equivalent means for regulating the supply of acid, or alto- 
gether closing up the communication between the interior of the vats and the corroding room whenever ne- 
cessary. 

334. Wasnine Macatne; Perry C. Rude, Morgantown, Virginia. 

Claim—In combination with the plunger, the concave rack formed of stationary ribs and hinged one» 
so that the water behind the rack shall be jeted through the openings in the stationary ribs into the clothes 
3835. Cooxine Stoves; Silas T. Savage, Albany, New York. 

Claim—The arrangement of air tubes across the main flue of a cooking stove, for the purpose of receiving 
and transmitting the caloric of the fuel to the walls of an oven by a current of heated air. 

536. Grinpive Mitts; William Scarlett, Kenosha, Wisconsin. 

Claim—Ist, The combination of the screw-rod, thimble, and separated hubs, in the particular manner shown. 
2d, The arrangement of the conical feed plate in the bottom of the hopper loosely over the central box of the 
central screw, and so as to be adjusted vertically by means of set-screws, independently of the crushing and 
grinding devices. 3d, The arrangement of the cutters, g, 80 that their vertical edge shall only nearly touch 
the horizontal edge of the cutter, s, and thus ensure the crushing of the corn, &c., between the same at a 
point near the centre of the mill. 

337. Grain Separators; H. H. Seeley and Philander Griswold, Hudson, Michigan. 

Claim—Forming the fan box of two parts, and the fun made also of two parts, so as to have one portion 
of the fan for each compartment of the box, and having the slides attached to the box, to regulate the admis- 
sion of air into the opening between the parts of the fan box. 

338. Frere AND BurGLar Proor Sires; Theodore Sharts, Albany, New York. 

Claim—A fire and burglar proof sectional cast iron safe, which has the junction between its sections ac- 
complished by means of tongues and grooves, and maintained by means of screw rods which have their ends 
entirely hid from sight and inaccessible to burglars when the safe is finished, by flowing melted metal over and 
around the same. 

339. Stave Macnive; Wm. M. Sloane, Buffalo, New York. 

Claim—1st, Operating the two rotary cutters in a vertically moving frame. 2d, The arrangement of the 
cutters relatively to the revolving bed, former, and feed rollers. 3d, The cam, when constructed according to 
the formula, and used for the purpose as set forth. 

340. Szep PLANTERS; George Smith and A. G, Perry, Clyde, Ohio. 

Claim—The shaft and spring, adjustable spring box, pulley, lever, seeding cylinder, hopper, and the cul- 
tivator, when the whole are arranged conjointly in the manner set forth. 
341. Sewine Macuines; E. Harry Smith, City of New York. 

Claim—Revolving the shuttle by means of a series of drivers on the surface of a disk that is arranged to 
rotate at an angle to the plane of the shuttle’s rotation, by which a continuous motion is given to the shuttle, 
while the drivers operate in such a manner that the needle and its thread are unobstructed in their action. 
$42. Coury; William H. Tambling, Berlin, Wisconsin. 

Claim—Arranging a skeleton semi-sphere on the upper side of the upper dasher, of reverse acting or for- 
ward and back acting churns. 

343. Fountain Pens; Susan E. Taylor, East Cambridge, Massachusetts. 

Claim—An improved fountain pen, made with a pen-holder and a separate adjustable fountain, applied so 
as to be movable with the holder. Also, when the tubular reservoir is provided with a piston, as described, 
arranging ® small air hole through the side of the reservoir, so that the piston, besides being able to perform 

the office of elevating the ink into the fountain, may be made to cover the air hole more or less, and to ope- 
rate as a valve to it. 
344. Sewine Macuines; John Thomson, Worcester, Massachusetts. 

Claim—The spreading finger. acting between the bed of the machine and the looper that carries the second 
thread in such a manner that both enter the loop of needle thread, and then the spreader extends the loop of 
second thread as it draws from the eye of the looper to the cloth, 

345. Brap Puncn; John Thorndike, North Weare, New Hampshire. 

Claim—The cylinder provided with the rod, 5, punch, A, and rod, F, the rod, B, having a spiral spring 
placed around it, the above parts being used in connexion with the reserve box, placed relatively with the 
cylinder. 

346. PropeLLeR; William Thurber, Olean, New York. 

Claim—The falling face of the blade, in combination with the rear inclined surface and the filling on the 
back of the blade. 

347. MacuIne For Re-sawine Lumber; E. H. Titus, Wilkesbarre, and John Sharp, Phillipsburgh, Penna. 

Claim—The tilting frame provided with feed and — roliers, and also with the planer and jointing 
cutters, if desired, the frame being applied to the machine. 
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348. Burntne Fiurm Lamps; Hiram Todd, Columbus, Ohio. 

I do not claim the application of a water chamber around the wick tubes of lamps, to apply water to the 
wick to extinguish the light, or any such device. 

Claim—The arrangement of the water chember with the tubes, B c, and wick tube, 1. Also, the arrange- 
ment of the safety valve, F, and tube, £, with the wick tube, 1. 

349. Corron Grins; J. Alexander Ventress, Woodville, Mississippi. 

Claim—In combination with the ribs set close up to the saws, forming a clear space between the ribs at 
that point where the teeth of the saw carries the cotton through them, to prevent said cotton from being 
brought in contact with said ribs. 
$50. Mernop oF FASTENING THe Wick Tunes or Lamp Caps; William W. Wade, Longmeadow, Mass. 

Claim—The method of fastening the wick tube and spindle for raising and depressing the wick in lamp 
attachments, without the use of solder. 

351. Seep PLANTers; Augustus Wales, Pontiac, Illinois. 


Claim—The arrangement of the two cranks to the wheel, the pitmans, the levers, and rollers, with gates 
provided with slides. 


352. Bepsteap; C. A. Warner, Bristol, Connecticut. 


Claim—The arrangement of the staples and pins, pulleys, spindle, ratchet, and pawl, in the manner 
described. 

353. ATTACHING AND Hovserna Propeters; William Webster, Jefferson County, Washington Territory. 

Claim—1st, The sliding ports (of any shape required by the form of hull and propellers,) and connected 
apparatus by which they are operated for covering and uncovering the propellers, in combination with the 
trunk and trap hatch. 2d, The pipe leading from the propeller chamber to the pump well. 3d, The mode 
of attaching and detaching the after propeller blades, in combination with the slide ports and propeller 
chambers. 4th, The air chambers in the bow and stern, as arranged relatively to the propeller recesses or 
chambers. 

354. Fire Lappers; Joseph Welte, Buffalo, New York. 

I do not claim the ladders described, nor their combination, nor the extension thereof, by any means. 
Neither do I claim hinging the ladders to the carriage. 

Claim—The combination of the right angled Jevers (hinged to the carriage) with the frame and wind- 
lass, for the purpose of elevating the ladders and lowering the foot thereby easily to the ground, and for 
detaching the same from the carriage. Also, the combination of the right angled frame, including the wheels, 
with the topmost ladder 
355. Sewrne Macurnes; H. B. West and H. F. Wilson, Elyria, Ohio. 

Claim—The spring looper bar, in combination with the eccentric and the oscillating fork and stationary 
projection, against which the outer end of the looper bar strikes, for the purpose of carrying the looper bar 
back and forth as required, and giving it two intermittents or stop motions, carrying the looper into a posi- 
tion where the needle will pass through it, and allowing the spring again to recoil immediately after the 
needle has passed through said loop. 

356. Use or Dentists’ Parrern Piares; William M. Wright, Pittsburgh, Pennsylvania. 

Claim—The use of metallic pattern plates, or their equivalents, made as described. 

357. Optarntnc Pure SuLpnurovus Actp; Joseph Albrecht, Assignor to Charles E. Rulh, New Orleans, La. 

Claim—The described process for the purification of sulphurous acid gas by absorbing the acid into 
water or an alkaline solution, and the subsequent expulsion therefrom by the use of heat or steam. 

358. Ong Separator; Hezekiah Bradford, Assignor to Horatio Bogert, City of New York. 

Claim—Making the sieve box, which hasan up and down motion, with apertures above the sieve, or the 
equivalent thereof, when acting in, and in combination with, water or a surrounding tank or trough. Also, 
in combination therewith, the partition, or its equivalent, in the water tank, to keep the matter which is 
washed over separate from the substances which pass through the meshes of the sieve. Also, covering the 
surface of the sieve with particles of matter of larger size than the meshes of the sieve, that they may lay 
on and not enter or pass through such meshes, but act as valves to such meshes, when such mode of ope- 
ration is to be employed for separating substances of different specific gravity, which have been prepared 
and assorted so as to be of less size than the meshes of the sieve, that they may pass through such meshes 
freely. 

359. Dovn.e-activa Gun Lock; Eliash Brey, Assignor to self and J. 8. Swartley, Pennsburg, Pennsylvania. 

Claim—The swivel hammer, in combination with the centre swell pin, or its equivalent. 

360. Convertine Peat into CuancoaL; J. Burrows Hyde, Assignor to Anna M. Hyde, City of New York. 

Claim—The process described of converting peaty matters into charcoal, by previously submitting them 
to heat in a drying chamber, described and heated as set forth, and by carbonizing the material and subse- 
quently cooling the same. 

361. Sas Fastener; Solomon Carhart and William Moore, Brooklyn, New York, Assignors to James H. 
MeWilliams, City of New York. 

Claim—The hinged drop and plate attached to the lower sash, in combination with the plate attached 
to the upper sash, when said drop is kept beneath the edge of the plate by means of the bolt or its equiva- 
lent. 

362. APPARATUS For Rectiryina; Ethan Campbell, Assignor to Ilenzy Thayer, Cambridgeport, Mass. 

Claim—The general combination of the different parts, with the attachment of the air pump, go as to 
produce the effect desired. Also, combining with the rectifying columns the vertical discharge pipe and the 
series of horizontal pipes which connect it with the column. 

363. Sewrne Macutnes; Thomas A. Dugdale, Assignor to self and John A. Burbank, Richmond, Indiana, 


Claim—The construction of Jever, 1, with its circle at the end, through which upright, F, works, in com- 
bination with stud and slot, and eccentric and feed hand, the whole being constructed as described. 


364. Device ror Securtne Corrers in Rotary PLanina Macuines; Sands F. Forman, Assignor to Henry Z. 
Drew, City of New York. 


Claim—Securing a beading or rebating cutter into a slot in the stock of a planing machine cylinder by 
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pressure om the straight cutter or knife, and from a screw running nearly parallel with the axis of the 

rotary cutter. 

365. Sewina Macuines; Westley Miller, Cambridge, New York, Assignor to self and William P. Prescott, 
City of New York. 

Claim—The hooked heel piece and straight side on the looper stock, in combination with the finger hay- 
ing a reciprocating motion on the slide, whereby the necessary motions for taking a loop pausing during the 
ascent and commencement of the descent of the needle thread are given from the continuously reciprocating 
finger, h, without the use of springs. 

366. Quitting Frame; John King, Assignor to self, Wm. Hegbie, Henry Link, and G. R. Comstock, Little 
Falls, New York. 

Claim—The arrangement of the shafts and connecting bar, operating as described. 

367. Drawine Routers; 8. P. Spencer, Assignor to self, 8. S. Spencer, and H. Boardman, Lancaster, Pa. 

Claim—Providing the lower roller with grooves, and the upper roller with leather collars, the said col- 
lars being arranged to run into the grooves. 

368. Revotvine Fire Arms; F. D. Newbury, Assignor to R. V. De Witt, Jr., Albany, New York. 
Claim—Ist, The trigger, for the purpose of cocking the hammer, revolving the cylinder, holding the 

Foye in the act of firing, and firing the piece. 2d, The combination of hammer, its pin, the trigger, and 
ratchet wheel. 

369. APPARATUS FoR Heatina Tires; J. J. White, Assignor to self and Francis Fox, Philadelphia, Penna. 

Claim—The casting with its revolving grate and lid, in combination with the fire chamber and fan, or 
other equivalent blowing apparatus, when the whole are arranged for joint operation. 

370. VaLve GeaRine For Steam Enornes; J. F. Allen, City of New York. 

I do not claim the use of a sliding toe, like g, applied to the arm of the valve rock shaft. 

Claim—The arrangement of the swinging plate or open arm with its two-pointed swinging piece, or 
equivalent, in combination with the single rock shaft, its arm and movable toe, to operate the two in- 
duction valves. 

371. Rattroap Car Brakes; H. M. Collier, Binghampton, New York. 
Claim—The arrangement and combination of the rock shaft with the spring and the axle boxes. 


EXTENSION. 
1. Inpia Rupser Fasrics; Chas. Goodyear, New Haven, Connecticut; patented June 15, 1844; re-issued Dec. 
25, 154¥, in two separate patents; being Nos. 156 and 157; extended June 22, 1858. 
No. 156. Processes For THE MANUFACTURE OF LNDIA Russer. 

Claim—The curing of caoutchouc or india rubber, by subjecting it to the action of a high degree of arti- 
ficial heat. Also, the preparing and curing the compound of india rubber, sulphur, and a carbonate of other 
salt or oxide of lead, by subjecting the same to the action of artificial heat. 

No. 157. Fevtine Inpia Rupper wits Corton Fisre. 

Claim—Incorporating the fibres of cotton, or other substance, with india rubber, by preparing the fibres 
of a fleece or bat of cotton, or other fibrous substance, into a sheet of india rubber in the green state, without 
subjecting the fibres, after they have been incorporated, to a stretching or drawing operation. 


ADDITIONAL IMPROVEMENTS. 


1. Rotary Biast-propuctne Cuam; Leopold R. Breisach, City of New York; patented February 16, 1858; 
additional dated June 1, 1858. 

Claim—The arrangement of the two bellows, one of which is on the front and the other on the back part 
of the rocking chair, and the use of the S-formed levers placed parallel to the rockers. 

2. Powisnine APPARATUS FoR WATcHMAKERS’ LatuEs; J. M. Bottum, City of New York; patented March 13, 
1855 ; additional dated June 8, 1858. 

Claim—The construction and arrangement of the polishing apparatus combined with the parts claimed 
in my former patent. 

3. TIGHTENING THE Trres OF CARRIAGE Wueels; R. R. Scott, Philadelphia, Pennsylvania; patented March 23, 
1858 ; additional dated June 8, 1858. 

Claim—Disclaiming the exclusive use of two sets of taper keys for drawing together the two ends of the 
tire, I claim the ends, 8 and ¢, of the tire, with their respective slotted blocks, b and c, the taper keys, and the 
bolt, G, when arranged for joint operation. 

4. Sarnoie Macuive; Elbridge Webber, Gardiner, Maine; patented July 28, 1857; additional dated June 15, 
1858. 


Claim—The levers, L and 1’, as described, and the detents, p and £, in combination with notched piece, 0, 
trip, BR, and laterally adjustable trip piece, a. 


Re-Issves. 


1. Mope or Connectine THe Steam CyLinper witn Stream Cuests; Frederick E. Sickles, City of New York ; 
patented September 19, 1845; re-issued June 1, 1858. 

Claim—So constructing balance puppet valve engine steam chests, that a portion of the outside of the 
cylinder forms a portion of the inside of the chest, having the plates which contain the upper and lower valve 
seats cast directly upon the cylinder, thus dispensing with the nozzle and nozzle flanches, and saving steam 
heretofore lost by reason of their interposition between the chest and cylinder. 

2. Evecrro-MaGnetic ALARMS; A. R. Pope, Somerville, Massachusetts ; patented June 21, 1853; re-issued June 
8, 1858, 


Claim—1st, The mode of breaking and completing the circuit, or vice versa, that is, by the spring circuit 
breaker operating to cause the vibration of the armature. 2d, So combining a hammer and bell with the 
self-vibrating armature, that the vibrations of the latter shall produce a continued ringing of the bell under 
circumstances as described. 3d, The combination of these parts, namely, the circuit breaker, hammer, bell, 
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and vibrating armature, or their equivalent or equivalents, with a self-acting spring or key in a door or win- 
dow, to operate so as not only to bring them automatically into action when the door or window is open, but 
maintain a continuous or continued ringing of the bell by the interruption of the electric current without 
the intervention of other machines. 
Sewrne Macutnes; Charles A. Durgan, City of New York; patented May 22,1855; re-issued June 15,1858. 
Claim—Ist, The vibrating hook, or its mechanical equivalent. for holding down the thread during the 
partial passage of the shuttle through the loop, when arranged as set forth. 2d, In combination with the vi- 
brating hook. or its equivalent, the employment of two continuous rotary motions, one working the needle, the 
other the shuttle, and this for the purpose of producing sewing without any rest on either the shuttle or 
needle in their movements, thereby rendering a sewing machine capable of rapid action, simple in construc- 
tion, and noiseless in its operation. 
4. Sewrne Macutnes; Wm. 0. Grover and Wm, E. Baker, Assignor to the Grover and Baker Sewing Machine 
Co., Boston, Massachusetts; patented February 11, 1851; re-issned June 15, 1858. 

Claim—Only the combination of these three elements, namely :—Ist, A mechanism for making a stitch 
substantially such as is described, and consisting of an eye-pointed perforating instrument and a non-perforat- 
ing eye-pointed instrument. 2d, A stationary table or support for the material to be sewed. 5d, A feed in 
which the cloth is grasped between two surfaces without being attached to either of them, meaning to claim 
as of our invention none of these elements, severally or apart, from the others, but only the three in combi- 
nation. 

5. Extractine Stumps; Wm. W. Willis, Orange, Massachusetts ; patented March 6, 1855; re-issued June 22, 
1858. 

Claim—The combination of the draft hook, R, shears, #, and pulley, N, substantially in the manner 
and for the purpose set forth. Also, the application and arrangement of the links, or their equivalents, 
in combination with the lever, so that the said links may alternately be put into connexion with the draft 
chain, by means of the two link hooks, or their equivalents 


oO» 


DeEsiens. 


1. Aquariums; A. L. Blanchard, Albany, New York; dated June 1, 1858, 

2. Font or Types; James Connor, City of New York; dated June 1, 1858. 

3. Cook Stoves; E. J. Delaney and J. Martino, Assiguors to W. P. Cresson, D. Stuart, and R. Peterson, Phila- 
delphia, Pennsylvania; dated June 1, 1858. 

4. ORNAMENT IN BAS-RELIEF FoR Stoves, &c.; George F. Seavey, Boston, Massachusetts; dated June 1, 1858. 

5. Sewrne Macuine Stanps; James Wilcox, Philadelphia, Pennsylvania; dated June 1, 1858, 

6. Stove Doors; R. H. N. Bates, Providence, Rhode Island, Assignor to self, Isaac Backers, Canterbury, Con- 
necticut, and J. P. Barstow; dated June 8, 1858. 

7. Prrvrers’ Types; George Bruce, City of New York; dated June 15, 1858. 

8. Stove Pirate; 8. W. Gibbs, Albany, New York; dated June 22, 1858. 

9. Sroves; James Horton, Assignor to David Stuart and Richard Peterson, Philadelphia, Pennsylvania; 
dated June 29, 1858. 

10. Stoves; Joseph A. Reed, Assignor to David Stuart and Richard Peterson, Philadelphia, Pennsylvania; 

dated June 29, 1858, 


11. Cooxtne Stoves; G. Smith and H. Brown, Assignors to Leibrandt, McDowell & Co., Philadelphia, Penn- 
sylvania; dated June 29, 1858. 

12. Cooxtne Stoves; G. Smith and H. Brown, Assignors to Leibrandt, McDowell & Co., Philadelphia, Penn- 

sylvania; dated June 29, 1558. 


ABSTRACTS OF SPECIFICATIONS OF RECENT PATENTS. 
FROM H. HOWSON’S PATENT AGENCY, PHILADELPHIA, 


For the Journal of the Franklin Institute 


Improvement in Corn Shellers. Patent granted to Avaustus B. 


Davis, April 13, 1858. 


This invention consists in combining an endless band or chain of 
toothed plates with an angular barred grating, in the manner fully set 
forth hereafter, for the purpose of stripping the kernels from ears of 
corn in a rapid and effectual manner. 

The annexed cut represents a sectional elevation of this improved 
corn sheller. 

The frame work of the machine consists of two side pieces (one of 
which, A’, is shown in the engraving), the transverse bars, B and B’, 
and the legs, c’. In front of the machine and between the side pieces 
is a shelf, D, for receiving the ears of corn. Two shafts, £ and F, are 
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hung in suitable boxes, secured to the opposite side pieces, and on these 
shafts are secured the pulleys, H and 4’, two on each shaft. A series 
of metal plates, @ @ G, furnished with pointed teeth and secured to the 
endless band, e, in close proximity to each other, pass over the pulleys, 
H and n’, these plates being maintained in their proper position late- 
rally by flanches, , on the pulleys. The latter are octangular or have 
any convenient number of sides, providing each side is as long as the 
plates, @, are wide. The endless band of toothed plates is caused to 
assume the arched form shown in the drawing, by means of strips se- 
cured between the side pieces, which cause the plates to bear against 
the rollers, K K, revolving on the spindles, L L, the latter turning in 
the opposite side pieces, and being pressed down by means of springs, 
one of which is situated on each side of the machine. N, is an arched 
grating secured to the frame of the machine, and having two sets of 


angular bars with sharp upper edges, one set being placed at a con- 
trary angle to that of the other. This grating is so situated as to be 
in closer proximity to the toothed plates at the back of the machine 
than in front. 

Instead of securing the toothed plates to an endless band, it is pro- 
posed, in some instances, to hinge them together so as to form of them- 
selves an endless chain. 

The ears of corn are placed on the shelf, p, down which they slide 
until caught by the traversing plates, G, which draw them over the 
grating, N. The ears, having a tendency to traverse the grate at the 
same angle as the bars, must roll over from side to side, and, during 
their course over the grating, must be submitted to the action of the 
toothed plates, which effectually strip the kernels from the cob. Thus 
an ear, presented to the machine at the shelf, D, will roll over, follow- 
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ing the bars as a guide until it arrives at a point half-way over the grat- 
ing. From this point the bars are placed ata reverse angle, which the 

ear follows with a rolling motion until it makes its exit at the back of 
the machine, entirely deprived of its kernels by the plates, ¢, which have 
been moving rapidly in a direct course during the retarded and tortuous 
passage of the ear. As the space between the endless chain of plates 
and the grating is curved, it will be evident that the point of the ear 
must be as effectually stripped of its kernels as the body. 


Improvements in Hay Siaaeen ‘Patent granted to E. M. Regs, 
August 10, 1858. 


This invention relates to an improvement in hay elevators, in which 
the frame with its teeth is so connected to an elevating rod, that a load 
of hay may be retained and released at pleasure ; and the improve- 
ment consists in a peculiar construction of an elevating bar, spring bolt, 
and rod for operating the same, and in the manner of combining these 
with, and arranging “them on, the frame, as fully described hereafter, 
the whole forming a substantial, compact, and efficient hay elevator, 
and one easily operate .d and free from the defects of other hay elevators. 

In the annexed engraving, fig. 1, is a sectional view of my improved 
hay elevator. 

Fig. 2,a back view of the same. 

The frame work of the elevator consists of two substantial beams, A 
and B, the latter being secured midway be- 
tween the ends, and at right angles to the 
former. To the front of the beam, A, are se- 
cured the four curved teeth, c’, and to ‘the back, 
near each end of the beam, the two staples, a, 
to each of which is connected one of the arms 
of the forked elevating rod, D, the upper end 
of which is furnished with an eye for connexion 
to the elevating rope or chain. An oblong 
opening, 6, is cut through the beam, B, for the 
reception of the spring bolt, which is arranged 
to slide in projections, e, on the inside of the 
plate, G, the latter being secured to the back 
of the beam, B. This spring bolt has a pointed 
end, adapted to fit into an angular recess form- 
ed in the underside of a block, f, which is at- 
tached to the elevating rod, p, and which pro- 
jects through an opening in the plate, @, into 
the oblong opening, 6, in the beam, B. A spi- 
ral spring r coiled round the lower portion of 
the bolt, F, and intervening between a projec- 
tion, ¢, on the said bolt, and the lower projec- 
tion, e, on the plate, ¢, serves to maintain the 
point of the said bolt within the recess of the 
block, f, when not withdrawn by depressing the rod, a, the upper end 
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of which is connected to the projection, 7, the lower end sliding in a 
staple attached to the beam, A, and being furnished with an eye and 
link for connexion to a cord or chain. 

It will be seen on reference to fig. 1, that the upper end of the ele- 
vating rod, D, is bent towards the front of the machine, and that the 
upper end of the beam, B,is cut away so as to be adapted to this beni, 
the object of which is to maintain the beam, B, as nearly in a perpen- 
dicular position as possible, when suspended to the elevating rope or 
chain. 

As seen in fig. 1, the implement is in the act of raising its load of 
hay. When the required altitude has been reached, one of the attend- 
ants pulls the cord attached to the end of the rod, H, depressing the 
spring bolt until its point leaves the notch in the blocks, f, when the 
frame, with its teeth, its bolt and rod, for operating the same, fall and 
assume the position shown in dotted lines (fig. 1), thereby discharging 
its elevated load, the rod, p, remaining suspended in its original posi- 
tion. 
The frame is now raised towards its original position, and the bey- 
eled edge of the bolt striking against the rounded end of the projection, 
f, the bolt is depressed until its point coincides with, and is forced by, 
the spring into the recess of the block, when the frame and elevating 
rod become locked together as before, prior to the elevation of another 


load of hay. 


MECHANICS, PHYSICS, AND CHEMISTRY. 


Specification of the Patent granted to Henry MEpLock, for an Im- 
proved Method of Purifying Water.*—Dated January 21, 1857. 


To all whom these presents shall come, &c., &e.—The said invention 
consists of a method of purifying and rendering more wholesome and 
useful water which either contains in solution only organic matter or 
the products of its decomposition, or which may also contain in solu- 
tion inorganic matter, by separating and removing from the water a 
portion of such organic matter, and rendering the remainder of such 
organic matter mocuous3; and in case the water also contains in solu- 
tion inorganic matter, by separating and removing from the water a 
certain portion of such inorganic matter, and by rendering inocuous 
any phosphides or sulphides which the water may contain in solution, 
by converting such phosphides into phosphites or phosphates, and sucli 
sulphides into sulphites or sulphates respectively. 

The manner of performing the said invention is to place the water 
previously to its filtration in a vessel or reservoir of convenient size, 
and there to allow it to remain in contact with certain solid bodies of 
metal or other substance presenting a sufficient extent of surface in con- 
tact with the water for twenty-four hours or longer, according to the 
quantity of water as compared with the extent of surface presented to 
the water by such bodies, or until the precipitation of organic matter 

* From the Repertory of Patent Inventions, Oct., 1857. 
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occasioned by such contact ceases, after which any of the precipitate 
occasioned by the aforesaid process which may remain suspended in the 
water should be removed from the water by subjecting the water to fil- 
tration in the ordinary manner. 

The solid bodies which I prefer to use for the above purpose are me- 
tallic bodies, and the metal I prefer to use for the above purpose is iron, 
on account of the little injury the water sustains by the use of it. And 
I prefer to use the iron in the form of scrap iron, iron turnings, iron 
wire, or sheet iron, though iron in any form presenting a sufficient sur- 
face in contact with the water will tend to the same result. 

The following I find to be a convenient method of applying my afore- 
said invention:—I suspend in a tank or reservoir containing the water 
to be purified, by means of iron rods passing across it, iron wire of about 
one-sixteenth of an inch in diameter loosely packed in bundles or coils, 
and in the proportion of about one pound weight of such wire to every 
one hundred gallons of water. I allow the water to remain in contact 
with the iron wire from twenty-four to forty-eight hours, according to 
the rapidity with which the precipitation of organic matter occasioned 
by such contact takes place, and I then pass the water through any 
kind of filtering medium now in use which is capable of retaining the 
precipitate formed. For the filtration of water in large bulk, I have 
found the ordinary sand filter sufficient. The effect of the contact of 
the water with the solid bodies above described, when the water con- 
tains nitrogen in any form, is to decompose or oxidize the organic mat- 
ter and the ammonia contained in the water, whereby a certain part of 
the organic matter and ammonia is converted into nitrous or nitric acids, 
or both of them, by which the rest of the organic matter is rendered 
insoluble. The nitrous and nitric acids finally combine with the iron 
or other solid bodies above described, or with some of the inorganic 
bases, if any, contained in the water, and the organic matter rendered 
insoluble is precipitated together with some part of the inorganic mat- 
ter, if any, contained in the water. And any phosphides or sulphides 
which may be contained in the water are converted by oxidation into 
phosphites or phosphates, or sulphites or sulphates respectively, which 
are comparatively harmless. 


On the Protection of Wood from Fire.* 


A series of experiments has recently been made, on a small scale, 
at Portsmouth Dockyard, before the Admiral Superintendent, the Mas- 
ter Shipwright, the Superintendent Director of Works, the Director, of 
Police, &c., at the suggestion of Mr. Hay, the Admiralty Chemist of 
the Establishment, who proposes to pay the beams and bulkheads of 
ships, before they are painted or whitewashed, with a composition con- 
sisting chiefly of silicate of soda, for the purpose of checking the spread 
of fire in the event of accident. The prime merit of the proposal be- 
longs to Mr. Abel, the talented and experienced chemist of the War 

* From the London Mechanics’ Magazine, December, 1857. 
Vou. XXXVI.—Tuirp Serizs.—No. 3.—Sepremser, 1858. 17 
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Department, who has given much attention to the subject. At the same 
time it is due to Mr. Hay to say that, as the chemical officer of the Board 
of Admiralty, he has strenuovsly seconded the proposals of Mr. Abel, 
and has demonstrated by practical experiment the immense advantages 
which would result from the preparation of ship timber in the manner 
proposed. We have tested specimens of the wood prepared with the 
aforesaid silicate, and find the action of fire upon it much impeded by 
the treatment to which it has been subjected. In circumstances in which 
unprepared wood rapidly fires and burns away in a strong flame, the 
prepared wood slowly smoulders, with very little flame indeed, leaving 
a much denser charcoal than the other. The cause appears to be that 
the silicate, instead of becoming volatilized, fuses, and clings to the 
wood, cutting off the atmosphere from it; so that wood which, if un- 
prepared, would lead flame rapidly along it, and thus spread the fire 
abroad, wili, when prepared, confine, or greatly tend to confine, the 
fire to the spot at which it commences. 

In order to bring this subject more fully before our readers, we give 
the following paper, prepared by Mr. Abel for the “ Professional Pa- 
pers”’ of the Corps of Royal Engineers, together with an extract from a 
report on experiments made at Chatham, from Colonel Sandham, R. E., 
and Mr. Abel, to the Inspector-General of Fortifications. 


REMARKS ON THE PROTECTION OF WOOD FROM FIRE, BY F. A. ABEL, ESQ., 
CHEMIST TO THE WAR DEPARTMENT. 


The attention of practical men has been for some years past directed, 
from time to time, to the importance of affording to wooden erections 
some degree of protection from the effects of fire ; and numerous plans 
have been proposed, and to some extent tested, for lessening the com- 
bustibility of wood, and for covering its surface with a protective coat- 
ing more or less unalterable by fire. 

The simple application of lime or clay-wash, for example, has been 
found to afford some slight protection to wood, although the tendency 
of such materials to peel off the surface of the wood (into which they 
do not in any way penetrate), by exposure to heat, and the rapidity with 
which the coating is destroyed by atmospheric influence, render them 
very ineffective agents. 

Several processes have been patented, even recently, for the protec- 
tion of wood from fire. Some idea of the general nature of such pro- 
cesses will be conveyed by the following extract from an official report 
made on this subject : 

“The importance of obtaining an effective method of reducing the 
combustibility of wood, or even of protecting its surface from fire, has 
led to an examination into some of the methods of accomplishing this, 
whichehave been lately patented, and of the general nature of which 
the following is a brief statement : 

I.—“Mr. Maugham’s Patent consists in saturating dried wood with 
an aqueous solution of phosphate of soda and muriate or sulphate of 
ammonia, in certain proportions. 

‘Tt is believed by the patentee that these salts will be so affected by 
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each other, and by the action of heat, that the fibres of the wood will 
be protected by an incombustible coating, while a quantity of vapor 
will be generated by the volatilization, and partial decomposition, of the 
ammoniacal salts, which will possess the power of extinguishing flame. 

“The same objects are believed to be obtained by— 

II.—‘‘ Lieutenant Jackson's Patent Process, by which wood is impreg- 
nated with a soiution of salts of zinc and of ammonia. 

“The same means are adopted in both of these processes for satu- 
rating the wood. 

“It is packed into large cylinders, from which the air is then ex- 
hausted, the liquid being afterwards forced in with a pressure of 150 
to 200 tbs., which is maintained during one or two hours. It is the same 
method as that employed in patent processes for preserving timber from 
decay. 

“ ] am not aware whether Mr. Maugham’s process has been submitted 
to any extensive practical test. Numerous experiments were, however, 
instituted on Lieutenant Jackson’s process, under the direction of Mr. 
Brunel. 

“ Specimens of seventeen different kinds of wood were prepared; cor- 
responding pieces being kept unprepared, and others covered with a 
eoating of paint. Their powers of resisting fire were tested by piling 
the prepared, mrpranerens and painted specimens round a perforated 
sheet iron surface, filled to the top with a bright coke fire. 


‘In most cases the prepared wood resisted the action of fire for a 
longer period, and, when removed from, the fire, ceased burning sooner 


than the unprepared specimens. 

‘Tt was also evident that light porous woods were more efficiently 
protected than those of a denser character. 

“There is no doubt, therefore, that the combustibility of wood is 
more or less diminished by either of the above methods of treatment, 
although the protective action must be ascribed to the indestructible 
compounds with which the wood is to some extent impregnated, far 
more than to the vapors evolved by the decomposition of the small 
quantities of ammoniacal salts forced into the wood. 

‘* Although by the impregnating process adopted in the above patents 
the preparative solution is believed to be forced into the very centre of 
the wood, it is essential, if such a result is to be obtained, that the solu- 
tion should be weak, since it is impossible to force strong saline solu- 
tions thoroughly into wood. 


“Tt is evident that the protective action of the salt cannot, under 


these cireumstances, be very powerful. 

‘‘ Were it possible, on the other hand, to employ stronger solutions, 
the expense of the processes would be considerable. 

“The necessity of costly apparatus for impregnating the wood is 
also a matter of serious moment.” 

The patentees of some of the wood-preserving processes go so far as 
to state that they are enabled to render wood incombustible or unin- 
flammable, and such statements have tended to lead to the presumption 
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that a thoroughly effective protecting agent should have the power of 
depriving wood of its combustibility. 

It will be readily understood, however, that even if a piece of wood 
could be most thoroughly impregnated with a solution of some strength, 
of matter unalterable, or at any rate only fusible by continued exposure 
to heat, the amount of protective material thus deposited in the pores 
of the wood, although it might be considered to surround each particle 
of fibre, would not prevent the destructive distillation of the wood by 
the effect of heat, the result of which would be the disengagement of 
inflammable vapors from the wood, and its ultimate complete ignition, 


- if maintained for a sufficient period in the vicinity of highly heated or 


burning matter ; or if, on the other hand, the protective agent employed 
be convertible by heat into vapors possessing the property of extin- 
guishing such fire as they may completely surround, such vapors might 
have the effect of partially or completely extinguishing the fire in a 
piece of ignited wood, after its removal from the source of heat or fire, 
but otherwise the volume of vapor generated from the preparation used 
would be but slight, as compared with the inflammable vapors evolved 
from the &erheated wood, and would have no perceptible effect on the 
combustion of these, while the scorched or charred woody fibre would 
be less efficiently shielded from the effect of flame, than by the coating 
formed from an indestructible preparation. 

It does not therefore appear reasonable to expect more from the 
most efficient protective coating or impregnating material than— 

Ist. That it should consideraly retard the ignition of wood exposed 
for some length of time to the effect of a high temperature; or of burn- 
ing matter in its immediate vicinity. 

2d. That if the vapors which the wood will emit, by continued ex- 
posure to heat, become ignited, the flames thus produced shall not 
readily affect the fibre of the wood, and shall cease almost directly on 
the removal of the wood from the source of heat; and 

31. That prepared surfaces of wood, when in actual contact with 
burning unprepared wood, shall have little tendency to ignite, and 
thereby cause the fire to spread. 

In addition to such processes as those above referred to, in which the 
protecting material is forced into the wood by the application of con- 
siderable pressure, trials have been made with agents of different kinds, 
in solutions or baths, in which the wood was steeped or allowed to soak 
for some hours, so that it might be in a slight degree impregnated with 
the material, or that a superficial coating of the protective might at 
least be formed. 

Some of these methods have been made the subject of experiments 
by order of Lord Panmure, with a view to test their merits. 

One, proposed by W. C. Salomons, of Paris, consisted in immersing 
the dried wood alternately in two baths, the one containing three parts 
of acid sulphate of alumina, and one part of giue, dissolved in six parts 
of water; the other consisting of two parts of dry chloride of calcium, 
one part of glue, and seven parts of water. 

The objects which the inventor wishes to attain by the use of these 
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solutions are, firstly, to impregnate the wood slightly with one of the 
salts (the chloride of calcium, for example), and then, by immersion of 
the wood in the second bath, to effect the decomposition of the first salt 
by the second in the pores of the wood. 

Thus the chloride of calcium and sulphate of alumina should become 
converted into sulphate of lime and chloride of aluminum ; the former 
an almost insoluble substance, the latter a soluble deliquescent body, 
possessing the property of converting the glue employed, together with 
the salts, into an insoluble body—a species of leather. 

The pores of the wooden surfaces are, therefore, by the treatment in 
question, to be filled up by particles of a substance nearly insoluble, 
and unalterable by heat, which, together with the soluble salt, also pre- 
sent, are to be protected and united by means of the precipitated glue, 
which dries up to a hard horny substance. 

The experiments made by this process showed that the glue employed 
in the solutions greatly impeded the penetration of the wood by the 
saline matter, and also caused the decomposition of the salts to be very 
partial. 

The protective property of the coating formed on the wood, prepared 
by this process, was not found to be considerable, while the expense of 
the materials was great, as compared with others equally efficient. 

The successful results obtained on the Continent by the application 
of alkaline silicates as protective materials, led to an examination into 
the comparative value of the cheapest of these, the soluble silicate of 
soda, as an agent for decreasing the combustibility of wood. 

The property possessed by the soluble alkaline silicates, of being 
readily softened by hot water, and thus converted into a state of solu- 
tion, while they are but slightly affected by cold water, renders their 
application to wood, either in the form of a bath, or as a wash, very 
simple. Their dilute solutions being readily absorbed by wood, the sur- 
faces of the latter, as it dries, assume the form of a hard coating. 

The experiments made in the first instance with the silicate of soda, 
and the results obtained, are described in the following extract from 
the official report : 

‘Various specimens of dry wood were prepared with silicate of soda, 
by being soaked for a few hours with a weak solution. 

“Upon examining the interior of these, after the removal from the 
bath and subsequent dessication, the silica was found to have pene- 
trated about a quarter of an inch on all sides. 

“On piling the above over a fire, together with specimens of unpre- 
pared wood, and others that had been prepared by different processes, 
the superiority of the silicate of soda, as a protective agent, was fully 
established. 

‘Some specimens of wood were then simply painted with a mode- 
rately strong solution of silicate, and afterwards placed, together with 
unprepared wood, in a pool of coal-tar naphtha, some of the latter be- 
ing thrown over the surfaces of the wood. 

‘Immediately on the ignition of the naphtha, the wood was sur- 
rounded by flames, which soon fired the unprepared pieces, whilst those 
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coated with the silicate only ignited after a time at the edge, and were 
scorched or baked by the heat, but not burned. 

“A wooden hut, similar in construction to those at Aldershot, hay- 
ing been erected at Woolwich Marshes, for the purpose of testing the 
value of Phillips's Fire Annihilator, advantage was taken of the oppor- 
tunity thus offered for trying to some extent, upon a larger scale, the 
merits of the silicate as a protective. 

" some | before the experiment took place, an application was made 
to me by the officers of Royal Engineers, for the preparation, in some 
way, of a portion of the building with a protective agent. 

‘** One part was painted, inside and out, with a mixture of lime and 
alum, which, however, was not found upon experiment to act as an 
efficient protective against fire. 

*‘ Another part of the hut was painted, inside and out three times, 
with a solution of silicate of soda. 

“ Unfortunately for the fairness of the experiment, the building was 
constructed with a double boarding, so that it was only possible to coat 
or impregnate the planks on one side. Nevertheless, the value of this 
agent was established beyond doubt. 

“A large heap of shavings was lighted in the interior of the hut, 
against the coated portion of the wall. The flames played fiercely upon 
the latter for some minutes, but only succeeded in kindling one edge 
of a plank, and that portion did not blaze, but smouldered for a short 
time. 

“* By the heat of the fire the salt was drawn to the surface of the 
wood, and fused, forming a glazing upon it. 

“ Subsequently, when the whole building was destroyed by fire, after 
unsuccessful attempts to extinguish it by means of the ‘ Annihilators,’ 
the fierceness of the flames was such that few materials could have with- 
stood it; yet of the exterior coated portion of timber several planks 
remained. 

“Upon examining these, the unprotected surfaces which had been 
directly exposed to the fire were found to be completely charred ; but 
this charring had extended only to the point to which the silicate had 
penetrated from the other side of the plank. 

‘* This experiment is considered to have proved that the silicate of 
soda is a very valuable protective agent, and that even when simply 
applied as a paint, it will serve to protect wood for a considerable time 
from fire, and to retard greatly the spreading of a conflagration.” 

Shortly after the experiments above described were made, the possi- 
bility suggested itself of rendering the coating of silicate less destruc- 
tible by exposure to wet, of increasing its efficiency as a protective, and 
of rendering its application more economical by combining with its use 
that of ordinary lime wash. 

Some pieces of plank were prepared in the fellowing manner: a dilute 
solution of the silicate of soda was first applied with a brush; when this 
had thoroughly soaked into the wood and dried, a thick lime wash (made 
by slaking some lime, and reducing the hydrate to a smooth wash of the 
consistence of thick cream) was applied ; and, lastly, after the planks 
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had been exposed to the air for two or three hours, they were painted 
with a second solution of silicate of soda, somewhat stronger than that 
first used. 

The effects of the liquids thus applied, both upon the wood and on 
each other, will be more particularly pointed out in a report subjoined. 

Several experiments, precisely similar to those described below, were 
made with the prepared planks, the results proving most satisfactorily 
that the protective coating resisted to a remarkable degree the action 
of heat, evinced no symptom of peeling off the highly heated surface 
of the wood, and protected the fibre to a great degree from the influ- 
ence of flame playing upon its surface. 

The durability of the coating was tested by exposing prepared sur- 
faces of wood to a continuous stream of water and to heavy rains for 
a considerable period. It was found that the rain had no effect upon the 
coating : in the other more severe test the material was only to some 
extent removed, after a time, on that spot where the jet of water first 
impinged upon the wood. 

A trial was made of the firmness of the coating, by applying heavy 
blows to the surface of the wood. The covering was only disturbed in 
one or two places, where the lime had been laid on rather too thickly. 

Upon the results of these experiments being reported, an order was 
issued by Lord Panmure to have the proposed process for the protec- 
tection of wood from fire practically tested at some of the camps or 
stations. 

It was ultimately arranged that a proper trial of the process should 
be instituted at Chatham, under the direction of Col. Sandham, R. E. 

The nature of the experiments performed at Chatham, and the re- 
sults obtained, are detailed in an official report, from which the follow- 
ing extracts are taken: 


EXTRACTS FROM A REPORT OF EXPERIMENTS AT CHATHAM, FROM CoL. 
SanpuaM, R. E., anp F. A. Abe, Ese., To THE INSPECTOR-GENE- 
RAL OF FORTIFICATIONS. 

Srr :—We have the honor to inform you that some experiments with 
silicate of soda applied in conjunction with lime wash, as a means of 
protecting wood from fire, and of retarding its combustibility, have 
been made at Chatham, on a sufficient scale to determine practically 
the value of this agent, if applied as a preservative to camp huts. 

* * * * 


We consider the experiments to have afforded conclusive proof, on 
a practical scale, of the considerable power possessed by silicate of soda, 
applied simply as a coating, in conjunction with lime, of retarding the 
inflammability of wood. 

It is of course impossible, even by thorough impregnation of wood 
with various substances, to deprive it of the property of burning. The 
only results to be attained by the use of a protective material are— 

Ist. To shield the substance of the wood itself in a great degree from 
the effects of neighboring fire, or of the vapors which will issue from 
over-heated wood, and burn on its surface, and— 
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2d, To deprive the wood, to a considerable extent, of the power of 
carrying the fire along, thus rendering necessary the continued appli- 
cation of heat or fire trom another source (such as an over-heated stove 
or unprotected portions of wood) in order to effect its thorough ignition. 

An examination of the experiments shows that these results are ob- 
tained by the application of the silicate of soda to the wood. 

This substance may be obtained in any quantity at a very reason- 
able rate, and the method of applying it is so simple, that the wood may 
be properly prepared with it by ordinary workmen. 

It appears to us important that, if its application to new camp huts 
should be determined upon, the wood to be employed in their structure 
should be completely coated with the preparation before the erection 
of the buildings, in order to give the latter a fair chance of resisting 
the action of fire reaching the wood from any quarter. 

But even in buildings already erected it is of importance that those 
portions which are in any way liable to possible exposure to heat or 
fire (that is, the portions in the vicinity of stoves), should receive the 
very considerable protection which would be afforded by the application 
of the silicate coating, any covering of paint or paper having first been 
removed. 

We beg to give it as our opinion that the efficiency of the protective 
agent in question has been sufficiently tested to obviate the necessity 
of further trials upon a large scale; and submit, in conclusion, that, 
while the extensive employment of light wooden buildings for huts and 


temporary work-shops renders the application of some protective mate- 
rial to the interior of these, at any rate, a matter of great importance, 
it is of equal consequence that such an agent, if adopted for use in the 
service, should be easy of application and inexpensive, and that its 
employment should be as completely under the control of Government 
as that of any ordinary coating material. 


H. SANDHAM. 
F. A. ABEL. 


The above Report was accompanied by a communication relating to 
the cost of the application of the silicate coating, in which it was 
stated that, provided the silicate of soda employed has been prepared 
with especial reference to this application (that is, so as to be readily 
and completely mixable with water), one pound of the material is suffi- 
cient to prepare a surface of wood of ten square feet ; while the whole- 
sale price of the silicate, in the form of a syrup of a certain degree of 
concentration, is £20 per ton ; so that the cost of the silicate required 
to prepare the wood is at the rate of about two pence for a surface of 
about ten square feet. 

The following are the directions adopted for general guidance in pre- 
paring wood with the coating of silicate of soda and lime. 


DIRECTIONS FOR COVERING TIMBER WITH A PROTECTIVE COATING 
oF SILICATE OF SopDA AND LIME. 


Materials employed.—The silicate of soda must be in the form of a 
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thick syrup, of a known degree of concentration, as manufactured by 
Messrs. Simpson & Co., Kennington-road, London. 

The lime wash should be made by slaking some good fat lime, rub- 
bing it down with water until perfectly smooth, and then diluting it to 
the consistency of thick cream. 

Treatment of the wood.—The protective coating is produced by 
painting the wood firstly with a dilute solution of silicate of soda ; se- 
condly, with the lime wash; and lastly, with a somewhat stronger solu- 
tion of the silicate. 

The surface of the wood should be moderately smooth; and any 
covering of paper, paint, or other material, should be first removed 
entirely, by planing or scraping. 

A solution of the silicate, in the proportion of one part by measure 
of the syrup to three parts of water, is prepared in a tub, pail or 
earthen vessel, by simply stirring the measured proportion of the sili- 
cate with the water, until complete mixture is effected. 

The wood is then washed over with this liquid, by means of an ordi- 
nary white-wash brush, the latter being passed two or three times over 
the surface, so that the wood may absorb as much of the solution as 
possible. When this first coating is nearly dry, the wood is painted 
with the lime wash in the usual manner. 

A solution of the silicate, in the proportion of two parts by measure 
of the syrup to three parts of water, is then made; and a sufficient 
time having been allowed to elapse for the wood to become moderately 
dry, this liquid is applied upon the lime in the manner directed for the 
first coating. The preparation of the wood is then complete. If the 
lime coating has been applied rather too thickly, the surface of the 
wood may be found, when quite dry, after the third coating, to give off 
a little lime when rubbed with the hand. In that case it should be 
once more coated over with a solution of the silicate, of the strength 
prescribed for the second liquid. 


Strength of Wire Ropes.* 

A series of experiments have been made at Woolwich Dockyard, to 
test the comparative strength of the wire ropes manufactured by Messrs. 
Binks and Stephenson, of Millwall, under a new patent, and those made 
under their old one. The new ropes were made of the patent wire in- 
vented and manufactured by Messrs. Webster and Horsfall, which is 
unquestionably the most remarkable yet produced, the weight which a 
very small sized wire will bear being almost incredible. It is consid- 
ered that it would be applicable to pit ropes generally, as it would save 
a great amount of engine power, and also for suspension bridges, &c. 
It was under consideration to employ it for the Atlantic cable, but the 
expense and the time which would then have been required to make 
the necessary quantity of wire deterred the directors of the company 
from adopting it. Messrs. Webster and Horsfall have, however, re- 
cently made such improvements in their manufacture as enable them 

* From the London Mining Journal, No. 1184. 
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to sell the wire at a price which renders it as inexpensive to use as the 
ordinary rope wire. From the subjoined statement of the results ob- 
tained at the Dockyard, it will be seen that both the inventors of the 
wire and the manufacturers of the rope have good reason to be satis- 
fied, as the weight borne previous to the ropes’ breaking was really 
enormous :— 

Breaking strain under old patent. | Breaking strain under new patent. 
Circum. Tons. Cwt. Cireum. Tons. Cwt. 
14 inch rope, 14 inch rope, 

1} ° 1} “ 


On two New Metals in the Swedish Magnetic Iron Ore.* 
By Professor ULLGREN. 

I have recently received a magnetic iron ore from Westerby, near 
Askersund in Sweden, sent for analysis, with the statement that a small 
addition of this ore in the smelting of good ores, caused a high degree 
of deterioration of the iron obtained. In the analysis which I made of 
this ore, I believe I have discovered two metals, one of an electro-nega- 
tive, the other of an electro-positive nature, and with properties which 
justify the assumption that they have not yet been made known. 

The electro-negative metal has the following properties ;—it is thrown 
down with a brown color by sulphureted hydrogen from an acid solu- 
tion, and the precipitate is soluble with a brown color in ammonia and 
sulphuret of ammonium. Its solution in nitro-muriatic acid, when slowly 
evaporated, deposits a solid body of a brownish-yellow color. Before the 
blowpipe this gives colorless globules with salt of phosphorus, and fur- 
nishes no metal with soda upon charcoal. 

The properties of the electro-positive metal are as follow:—From a 
solution of iron, mixed with a sufficient quantity of acetate of soda, it 
is thrown down by sulphureted hydrogen, together with iron and a 
small amount of zine which is contained in the ore. After the precipi- 
tate has been partially dried upon the filter, iron and zine may be 
removed by dilute muriatic acid, and afterwards nitric acid. The resi- 
due, calcined with access of air, and afterwards fused with carbonate 
of soda, yields a grayish-yellow substance, which, when calcined in 
hydrogen gas, furnishes a black powder, which burns in the air to a 
grayish-yellow body. The black powder obtained by reduction with 
hydrogen gas, is dissolved with extreme difficulty by nitric acid, but 

* From the London Chemical Gazette, No. 373. 
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more readily by nitromuriatic acid ; in this solution alkalies form a yel- 
lowish-brown, flocculent precipitate, ferrocyanide of potassium a blue 
or green one. Before the blowpipe it gives a colorless globule with salt 
of phosphorus ; this becomes opalescent in the inner flame, and when 
a large quantity is present, gray. It is not in the least attracted by 
the magnet.—Liebig’s Annalen, December, 1857, p. 336. 


For the Journal of the Franklin Institute. 
Particulars of the Steamer Ocean Queen. 


Hull built by J. A. Westervelts, Sons. Machinery by Morgan Iron 
Works, New York. Intended service, New York to Southampton and 
Havre. 

Hvti.— 

Length on deck from fore part of stem to after part of stern 
post, above spar deck, . - 330 feet. 

Breadth of beam at midship section, ‘ 42 « 
Depth of hold, . ‘ 22 

“ «to spar deck, é 30 

“ keel, . : . 1 6 inch 
Length of engine and boiler space, 141 9 bs = 
Draft of water, at load line, . . 6 « 

“ “ below pressure and revolutions, . 13 

Area of immersed section at this draft, 536 sq. ft. 
Tonnage, custom-house, . ° 2830. 
Contents of bunkers in tons of coal, 800. 
Masts and rig—brig. 

Enaive.—Vertical Beam. 

Diameter of cylinder, ° 90 inches. 
Length of stroke, . . ° 12 feet. 
Maximum pressure of steam in pounds, 20. 
Cut-off—variable. 
Maximum revolutions per minute, e 15. 
Boiters.—Three—Return flued. 
Length of boilers, ° : - 36 fee 
Breadth “ ° at furnaces, 14 feet, at shell, 11 “ 
Height “ exclusive of steam chimney, vi ES 
Number of furnaces, ° 3 in each. 
Breadth “ ‘ . 
Length of grate bars, ° ‘ 
Number of flues, . , 16. 
Internal diameter of flues, 10 of 18 ins., 6 of 14 ins. 
Length of flues, ° lower, 23 feet—return, 30 
Heating surface (fire and flues), . 7155 sq. ft. 
Diameter of smoke pipes, . 1 of 85 ins., 1 of 77 ins. 
Height = ' . . 
Description of coal, . Anthracite or Bituminous. 
Combustion—natural draft. 
Pappie WHeEELs.— 
Diameter, ‘ 
Length of blades, 
Depth * . . . 
Number “ - . - 932. 

Remarks.—Floor timbers at throats—molded, 17 ins., sided, 10 ins. 
Distance of frames apart at centres, 30 in. Frames strapped with di- 
agonal and double laid iron straps, 4} by j-inches. Has four water- 


tight bulkheads. C. H. H. 


32 


- 38 feet. 
10 “ 6 inches. 
2 “ 


< tome 
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Note upon the Electric Light, and its Actual Cost, compared with the 
Cost of Gas, Oil, or Candle Light.* By M. Epmonp Becqueret. 


(Extracted from Les Nouvelles Annales de la Construction.) 


The regulators of the electric light already known, act in a manner 
so satisfactory, that their application is possible in cases in which the 
source of electricity offers the necessary conditions of constancy and 
economy: it is only necessary to improve the mode of preparing the 
charcoal points required to complete the circle, for the want of purity 
and homogeneity of those conductors is the principal cause of the in- 
termittences which may be observed in this source of light.t+ 

The most important point to be settled, in the inquiry into the cost 
of the electric light, is the expense of the piles which produce the elec- 
tricity, by estimating the consumption of the zinc, of the sulphuric, 
and of the nitric acid, necessary to create in a voltaic circle a given 
quantity of light during several hours. The results obtained show that 
the luminous intensity of the circle, measured by means of the proto- 
meter, diminished very rapidly during the course of the experiments, 
whilst the intensity of the electric current had only varied ina slight 
degree. But this effect may be easily explained if we consider that the 
luminous intensity must be a function of the quantity of heat given off, 
which varies as the square of the quantity of electricity traversing the 
circuit in a given time: the decrease of light was, indeed, more rapid 
than this law would indicate. 

If the intensity of the voltaic light do not vary in proportion to the 
consumption of the matters which produce the electricity of the voltaic 
pile, it becomes almost impossible to ascertain the law according to 
which the expense necessary for the production of a light of a given 
intensity varies, as in the case of the light obtained from certain other 
combustible matters. But it is possible, as we will hereafter show, to 
indicate the limits within which this expense is comprised, when Bun- 
sen plates, of ordinary dimensions, are used, in which the diaphragm, 
or porous cylindrical vase, is about 8 inches high, from 2$ to 6 inches 
diameter, and whose number is comprised between 40 and 80. With a 
pile of 60 elements, which had worked for three hours, the quantity of 
zinc consumed per hour was, at the commencement, 2°39463 lbs. avoir- 
dupois, and the total expense of the products consumed was 2 f. 85 
ctms.; the quantity of light produced being equal to 506 candles. After 
three hours, the consumption of zinc was only 1°82133 lbs., the cost 
was 2 f. 15 ctms., and the quantity of light equal to 195 candles. On 
the average, then, per hour, the zinc consumed was 2°10798 lbs., the 
expense 2 f. 50 ctms., the quantity of light equal to 350 candles. The 
expense in zinc was calculated according to the intensity of the current, 
measured by a compass of sines introduced in the circuit, and consid- 

* From the Journal of Gas Lighting, &c., No, 128. 

+The invention lately patented by Mr. Way, for substituting a capillary stream of mercury for the char- 
coal points formerly used, entirely obviates the objection to the use of the electric light on the score of its 
i larity; but at the same time, it appears to us that it must increase the cost. It is essential, however, 
to.aieeeve, thet M. Beoquerel, as will be seen by the sequel of this article, assumes that no use can be made 


of the spent liquors of the batteries, whilst the Electric Light and Color Company are understood to obtain 
from them some products of considerable value in the Arts.—Epitor J. G. L. 
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ered with reference to the action which would be produced in a voltao- 
metre of the sulphate of copper by an electric current of the same in- 
tensity; the expense in sulphuric and nitric acid was calculated by 
equivalents. 

Now the expense of the plates is greater than would be indicated 
by the theory of electro-chemical decompositions in definite propor- 
tions; for if the zine which had served for a previous experiment might 
serve for a new one, the nitric acid, whose areometric degree had fallen 
from 36° to 25°, would not produce upon the plates a sufficiently en- 
ergetie action to obtain the luminous are in good conditions. More- 
over, it is necessary to take into account the loss of mercury: the con- 
sumption of the zine, a little beyond that indicated by theory ; and, in 
addition, the price of the charcoal points through which the circuit is 
completed. Xe., Ke. 

For these reasons we think that, under the conditions of the experi- 
ments recorded above, and with a resistance to the external conducti- 
bility equal to that of the pile, it may be admitted, without exaggeration, 
that each couple costs 5 centimes per hour, or $d. English money nearly. 

If we compare the cost prices of the different sources of light, equiva- 
lent to 350 candles, the mean intensity derived from the above experi- 
ments, we find the following numbers :— 

Coal gas,* at 3s. 4d. per 1000 cubic feet, nearly : Os. 84d. 
“ 6s. 8d. ” ¥ . 1 

Oil (rape-seed ), at 84d. per Ib., avoirdupois, ; - 2 

Tallow, at 2s. 1d. per Ib., . ° 5 


(No doubt there is a misprint here in the original: the 
price of tallow would not, in all probability, exceed 
84d. per Ib.) 
Stearine candles, at nearly 1s. 34d. per Ib.,_ . . 10 6 
Wax candles, at 2s. 1d. per Ib., . 13 0 


Electric light, . ° ° é . «3a 


It thence appears that for the same quantity of light, and taking 
only into account the cost price of the matters consumed, without re- 
ference to the labor, the electric light, in the conditions we have studied, 
would be four times dearer than gas light at the price charged to the 
town of Paris; its price would be the same as for oil lighting, and the 
quarter of that of an illumination by wax candles: but, ¥ the labor 
necessary to superintend the machinery, to prepare and to renew the 
plates, &c., were added, the price ought at least to be doubled. These 
results might vary if batteries with an increased number of plates were 
used, and the expense would be diminished by using a greater number 
of voltaic elements; but as the number of plates is ordinarily limited 
to 60 or 80, the preceding conclusions may be applied to the experi- 
ments hitherto made upon the electric light. 

In these experimental researches, we have been led to a rather cu- 
rious result : the resistance to the conductibility of the voltaic are was 
measured ; that is to say, by assimilating the incandescent materials 

* The numbers relating to gas lighting are, as is well known, very variable; they depend on the size of 
the burner, its form, the manner in which the combustion takes place, and, lastly, upon the composition 


of the gas itself. The above number is a mean ascertained by experiments made with coal gas in the con- 
ditions, and with the form of burners which served for the o ations.— Note by M. Becquerel. 


Vou. XXX VI.—Tuirp Serizs.—No. 3.—Sgprember, 1858, 18 


206 Mechanics, Physics, and Chemistry. 


which compose it, and which transmit the electricity to a metallic con- 
ductor, we found that the resistance was equal to a number var ying 
from 0°50 to 0-67 of the resistance to the conductibility of the pile; and 
that it was necessary to remain within these limits, in order to keep 
the voltaic circle in favorable conditions. Now, it is known that the 
maximum calorific and magnetic effects of a battery are obtained when 
the resistance to the conductibility is equal to that of the couples: it 
thence would appear that, by practical experiments, we have been able 
to hit upon the conditions which theory indicates as giving the most 
energetic action a battery is able to produce. 

It is inter esting to compare the numbers above indicated with those 
which would be obtained if we estimated the motive force it would be 
necessary to apply to an electro-magnetic engine able to maintain a 
voltaic circle equal to that of the above expe wren ter If we compare 
these experiments with those obtained last year by the use of the ma- 
chine in operation at the Conservatoire Impérial des Arts et Métiers, 
it will be found that it would be necessary to apply a force equal to 
24 or nearly 2} horses power to this machine, in order to produce an 
electric current able to maintain, constantly, a luminous are equal to 
350 candles in its effect. This estimation is only applicable to the 
limits of the intensity of the current within which we have operated. 
From this it appears that the electricity so obtained would be the least 
costly source of that agent; in this case, it is only a question of the 
production of the electric light, for, so far as the other applications of 
electricity are concerned, the production of electricity by this means 
would not be effected under the same economical conditions. 

We have thus seg erg how the cost price of the electric light may 
be ascertained ; but it is necessary to say under what circumstances it 
may be applied. It must be ev ident from the conditions themselves of 
the voltaic current, that they do not allow of the lights being divided, 
as in the case of public lighting; far from this being the case, the elec- 
tric light is concentrated; and the difficulties which are encountered 
when it is desired to obtain two or more ares with the same current and 
the same circuit are such that we are forced to renounce the effort. 
Indeed, the sum of the resistance to the conductibility of the separate 
ares must be equal to that of the single are; and when we think of the 
conditions required to regulate the fixity of a single arc, we may easily 
conceive that it becomes more difficult, even if not entirely impossible, 
to regulate in the same circuit two or more separate ares, which would 
then be much shorter. 

But if, under existing circumstances, we cannot think of applying 
electricity to public lighting, it may be advantageously applied to special 
works, as, indeed, it has already been so applied. It may be sufficient 
to mention night works, works executed under water, public lectures, 
&e.; it is even probable that it might be advantageously used in light- 
ing the galleries of mines, for signals on board ships, for light-houses, 
and in a number of circumstances in which it may be necessary to pro- 
duce during a given time, of a longer or shorter duration, a light of an 
extremely great intensity, 


207 


Protective Matting for Horticultural and Agricultural Produce.* 


Dr. Guyot, of Paris, the proprietor of extensive vineyards, in Sil- 
lery, Champagne, has introduced in France, and is now introducing in 
England, a simple but improved description of straw matting for the 
protection of horticultural and agricultural produce, together with a 
loom or apparatus for manufacturing the same. On a careful examina- 
tion of the merits of Dr. Guyot’s invention, we have found it to be a 
very valuable one, and most heartily recommend its adoption. 

The fabric is composed of a weft of straw, cane, bass, rush, reed, or 
other similar material, woven into or combined with a warp consisting 
of two sets of warp threads, each set composed of two wires or stout 
cords twisted together; and it is manufactured as follows:—The straw, 
bass, or other material, is cut into even lengths, and spread on a table 
with a central slot or channel from end to end, where, by means of a 
comb or reed with conical teeth, the mass is divided into clusters (the 
thickness of each cluster being according to the space between every 
two adjoining teeth). The comb is driven into the straw just over the 
channel. The table is then brought to the weaver, who takes a cluster 
ata time, and feeds it in a loom or frame, in which the warp, cords, or 
wires are delivered off in two's from four reels set in the same spindle 
mounted in the standards of the frame, and are passed through eyes 
and grooves in plates which act as heddles, being connected by a double 
escapement or otherwise to treadles, by which they are depressed and 
brought up again by springs at top, whereby the warp threads are 
crossed, two by two, alternately, each set being opened to form a shed, 
through which the weft is introduced. The fabric, as it is woven, is 
wound off on a beam made to revolve by a weighted lever; the weight 
also effects the draft and tension of the warp threads,*being brought 
back from the end of its stroke by hand or otherwise ; or the beam may 
be turned, and the warp threads delivered off and opened to form the 
shed by steam or other power which may be employed to work the 
frame. Pins may be let in the fabric to fix it in place, or it may be 
mounted on stakes with cross-pieces, or on swivelled rods, or on adjust- 
able frames, so that the position of the matting may be varied when 
used for sheltering a plant; or it may be mounted in rollers like a blind 
to cover conservatories, Xe. 

The breadth of the fabric varies from about 1 foot 3 inches to 2 feet. 
The lesser breadth is the better for protecting plants placed in rows or 
beds, or in hot-houses and other like places, and the greater breadth for 
protecting wall fruits, such as peaches, apricots, &c. The matting is 
made of any desired length, being rolled up into rolls, like carpeting, as 
it leaves the loom or apparatus in which it is woven, and which has been 
designed especially for its manufacture. It weighs but little, and may 
consequently be transported with ease, and ata small expense. It may 
be handled roughiy without risk of injury, arranged in any desired form 
or manner, cut into any required lengths, and, if desired, be re-united 
again without difficulty. It is so easily applied in the garden or orchard 
* From the Lond. Mech. Mag., Nov., 1857. 
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that ten men will, in a single day, fix it over thirty thousand feet of 
plants, and that so firmly and surely that it will resist the most violent 
storms to which it may be exposed. 

During the last two years, 1856-7, Dr. Guyot na this matting 
to the protection of 180, 000 feet of vines on his estate at Siller ¥, and 
has thus obtained fruit three times more abundant, and much finer than 
that of the neighboring vineyards. He has obtained similar suecess in 
the cultivation of garden plants and wall fruits on a very large scale. 
These results have been investigated by scientific and agricultural com- 
missions, and their reports have obtained for him the medals before 
mentioned, and other rewards in testimony of the value of his inyen- 
tion. 

The new fabric, being once introduced into the market, will be used 
not only for the protection of horticultural and agricultural produce, 
in corn fields, hay fields, market gardens, kitchen gardens, and or- 
chards, but also for forming light sheds and other inclosures for pre- 
serving implements, fowls, swine, &c., for wrapping various materials 
in, for covering floors in country houses, &c., Kc. The modes of apply- 
ing the fabric to these various purposes, of course, vary, but are in all 
cases simple and inexpensive. 


Cards for Jacquard Mechanism.* WitL1aM Wutrenead, Hudders- 
field.—Patent dated May 19, 1857. 


According to one modification of this invention, the cards to be used 
in Jacquard machines may be composed of wood, metal, or other strong 
and durable material, these cards perforated throughout to correspond 
to the whole of the needles in the Jacquard, and when required for any 
particular pattern, the holes are plugged up by small pegs inserted 
therein in any required order and number to suit the particular design 
to be produced. When a change of design is required, the pegs are 
withdrawn, and are again inserted in a different order—one set of cards 
being thus made to serve any number of designs. 

These cards may be laced or tied together in any convenient and 
durable manner. The plan at present adopted is to connect each card 
with its neighbors by means of small wire links at each end of the eard. 


Electro- Telegraphie Progress.t 


It has been estimated that there are already 78,350 miles of tele- 
graphs constructed and in progress of construction:—In Europe, 37,- 
900 miles ; United States, 33,000; India, 5000; South America, 1500; 
and submarine—Europe and America, ¥00. It is probable that in less 
than six months all these lines will be in full operation. The comple- 
tion of the Atlantic telegraph will increase the aggregate mileage stated 
above by 1700 miles. 


* From the Lond. Practical Mech. Jour., March, 1858. 
+ From the Lond. Civ. Eng. and Arch. Journ., Jan., 1858. 
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On some Physical Properties of Ice.* By Pror. TYNDALL. 


The author prefaced his observations with some remarks on force in 
the abstract, referring in particular to the force by which crystalline 
architecture is accomplished. Some phenomena of crystallization were 
shown by means of the photo-electrie microscope. The manner in which 
the molecular aggregation was affected when a beam of radiant heat 
was sent into the interior of a mass of ice, was examined. The track 
of such a beam presented a beautiful appearance—flattened spheroids 
were observed, which at certain incidences of the light shone with more 
than metallic brilliancy, and around each a liquid flower, consisting in- 
variably of six petals, was formed. The spot at the centre of each 
flower was proved to be a vacuum, and the formation of the flowers in 
a piece of ice through which a beam of electric light was transmitted 
was rendered visible to the audience. The air and water cavities, which, 
in the case of glacier ice, have caused so much discussion, were next 
examined. It was proved that the water was due to the melting of the 
ice round the air cavities. The hypothesis propounded by M. Agassiz 
and the Messrs. Schlagintweit to account for this water, and which has 
hitherto been universally accepted, is, that the ice permits the radiant 
heat to pass, the heat warms the air, and it in its turn melts the ice. 
It was proved by the speaker that this view is wholly untenable. One 
of its consequences would be that a bubble of air would be capable of 
absorbing in a few minutes a quantity of heat which would raise its tem- 
perature upwards of 400,000 degrees, or more than 160 times that of 
fused cast iron. The melting of the ice was shown to be a simple conse- 
quence of the dynamical theory of heat: molecular motion is transmitted 
through the solid ice, without prejudice to its solidity, and detaches the 
particles‘at the surface of the internal cavity, as the last of a series of elas- 
tic balls is detached by force which has traversed a row of them without 
producing visible separation. The passage of snow into glacier ice was 
next considered. It was referred to the enormous pressure of the moist 
neve upon its own mass. That moisture was necessary, was shown by 
moulding ice at 82 deg. into cups; while, when it was rendered perfectly 
dry by immersion in a bath of solid carbonic acid and ether, the ice on 
being crushed became a powder as white as snow. Crushed glass or 
quartz could not have been whiter or more opaque. 


Hodges’ Patent Triangular Scales and Gauges. 


Mr. R. E. Hodges, of Southampton-row, Russell-square, the inge- 
nious inventor of the india rubber accumulator springs, and other use- 
ful contrivances, has introduced a new description of scales and gauges, 
which are attracting notice at the Society of Arts’ Exhibition of Inven- 
tions. The accompanying ee illustrate the nature of these 
instruments. Fig. 1 is a strip of wood, ivory, or metal, supposed to be 
10 inches long and 1 inch wide, with a diagonal cut severing it in two. 
Each inch is divided into 10, and the whole into 100 parts (divisions of 


*From the Lond. Practical Mech. Jour., March, 1858. | + From the Lond. Mech, Mag., May, 1858, 
18* 
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50 to the inch, or 500 on the whole length, could be read off easily by 

the naked eye). It is evident that each move of the 10th of an inch 

of the one triangle upon the other, whether backwards or forwards, 

must decrease or increase the width of the scale the 100th part of an 

inch, and also that the scales will be parallel in those parts which over- 
F%g.T. 


1 


1 mil 


Fig 


lap each other. Parallel lines may be drawn with this scale at equal 
distances, or at any desired distance from each other: and mechanical 
and other drawings (not curved) may be measured, the respective dis- 
tances of their parts noted; and then reproduced on an increased or 
diminished scale. 

Scales of this description will enable a carpenter or other handi- 
craftsman to set out tenons, as with them he can at one operation, that 
is to say, without shifting the scales, draw two parallel lines at any 
desired distance apart, and the width of the scale may be increased by 
using in conjunction with it any common rule or strip of known width. 

Fig. 2. The triangles are here slided down until the width of the 
scale is narrowed to 50 hundredths or half an inch, and the manner of 
gauging a ring of that internal diameter is shown. It will be seen, also, 
that by reversing the position of the apices the width of the scale is in- 
creased. 

Fig. 3. Two simple sections are sufficient to gauge the mouth of a 
tube; but when it is desired to gauge a tube (as, for example, a gun 
barrel) from one end to the other, then two sections may be employed, 
both capable of entering the tube, and to these sections may be attached 
rods, which may be graduated so as to show the distance of the sections 
from the mouth of the tube, when each gauging is obtained. In order 
to facilitate the readings of the gaugings, there are two sections at- 
tached to the upper ends of the rods, similar in all respects to the sec- 
tions within the tubes, and as the rods are of equal lengths, the sections 
will always occupy corresponding positions, and the reading of the up- 
per one will be the same as the reading of the lower. 

Fig. 4. In order to keep the sections in their proper relative positions, 
they may be grooved to fit one another, as in fig. 4. 

Pi Fig. 5, shows the “‘gauge plate,’ made of steel or other 
4uusl. metal, or of wood, for gauging needles, wire, screws, sheet 
er metal, turners’ work, &c. The diameter, or the thickness, 

Fig. 3, is read off at the arrow, where the opening is supposed to 

be one inch wide. It reads “60” hundredths, as the space 
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occupied by the scale, which being subtracted from 100, leaves 40 hun- 
dredths of space occupied by the iron rod, d. But for greater simplicity 
Fig. 5. 
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there is a guage line giving ‘*40”’ at once as the 
real diameter sought. These gauge plates may be 
made of sizes to suit the requirements of different 
trades. The external form of the gauge plate 
makes it useful for the purposes of a common 
square. 

Fig. 6. A pair of triangles, graduated either ex- 
ternally or internally, are set in a cylindrical form. 
The upper triangle may be divided into two parts, 
one part only being used at one time. 

“The acknowledged ‘ confusion of gauges,’ and the difficulty of tak- 
ing minute and accurate measurement, Fig. 6. 
called,” says the patentee, “‘for a simple 
and inexpensive instrument to supply 
the want. The principle of these scales 
and gauges will be found correct. The 
parts or pieces by which the measure 
is taken are not easily injured or worn 
by common or even hard usage. The 
working is more easy in practice than in theory. Decimal figures may 
occupy one side of the scale, the old division of the inch (as used on 
the English foot rule) the other; and in France the centimetres will 
compare with the ‘pouces et lines.’ Thus mechanics of ordinary intelli- 
gence will soon understand, and no doubt prefer the decimal.” 
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Section through y z, fig. 5. 


Hydrostatie Serew Propeller.* 


The Southampton correspondent of the Star, daily paper, in deserib- 
ing a successful trial of the hydrostatic screw propeller, or steamer 
driven without a shaft, which is now exciting public interest, says,— 
“All that would be required for the largest ship afloat [by the adop- 
tion of this invention] would be one horizontal steam cylinder, placed 
close to the bottom of the vessel, connected to one pump, also laid on 
the bottom of the vessel, close to the kelson, working fore and aft the 
* From the London Builder, No. 760. 
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ship without shaft or crank ; and by forcing water through the hollow 
screw propeller, producing a powerful rotary motion, where only it is 
required, namely, in the screw; which can by this invention be driven 
continuously five hundred or more revolutions per minute, and as the 
whole is immersed in a constant stream of cold water, there is no pos- 
sible chance of heated bearings. The water surrounding it on all sides 
becomes a constant lubricator. The power of manceuvring the propel- 
ler from the deck, no matter at what rate the vessel may be sailing, is 
another peculiarity. The invention would also prevent the possibility 
of a ship being Temepel by fire, and would act as powerful bilge- 
pumps in case of leakage. The inventor and patentee is Mr. Samuc! 
Stevens, builder and contractor, of this town. 


Purification of Gas.* 


Alex. Ross, James Vallentine, A. Murray, and Alex. Don, Fetter- 
cairn, Kincardineshire, have invented a new process for purifying coal 
gas, by the use of all kinds of pine-tree and hard wood, either in a state 
of saw-dust or in a chopped and bruised condition, in lieu of the ingre- 
dients hitherto employed for purifying coal gas; the same ordinary 
purifying apparatus, without alteration, serving for the purpose of pu- 
rifying gas according to this invention, thus:—The gas coming into 
contact with the saw-dust, or wood in any other state, chemical action 
ensues, and effects the purification of the gas, and the purifying matter 
(wood) is converted into a suitable manure or fertilizing agent; or, if 
not used for that purpose, it may be employed with advantage in the 
retorts, in lieu of coal, in the ordinary process of manufacturing coal 
gas, when it will be found to yield a considerable quantity of an excel- 
lent gas, and the residuum in the retorts will be pure charcoal. 


Aluminum.t 


This new metal is still making hopeful progress. The Mining Jour- 
nal states that Mr. F. Wm. Gerhard, of Trafalgar-square, has patented 
a simple and economic process for obtaining the metal, whereby it is 
produced at a considerably less expense than by the means heretofore 
practised. In this process hydrogen gas combines in an oven with the 
fluoride of aluminum, and forms hydro-fluoric acid, which acid is taken 
up by iron, and is thereby converted into fluoride of iron, whilst the 
resulting aluminum thus obtained remains in the metallic state in the 
bottom of trays containing the fluoride. 


English Coal and Human Power.t 


Prof. Rogers estimates that nearly one-sixth of the total annual 
produce of our coal mines is used for the production of mechanical 


* From the London Builder, No. 758. Ibid. {From the London Mining Journal, No, 1173. 
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power alone, from which a power equal to that of 66,000,000 able-bo- 
died men is obtained. Each acre of a seam yielding 3 feet of pure fuel 
is equal to about 5000 tons, and possesses a reserve of mechanical 
strength equal to the labor of 1600 men during their whole life; and 
each square mile of the same bed contains 8,000,000 tons of fuel, which 
is equal to 1,000,000 men laboring through 20 years of their ripe 
strength. Upon the same calculation, the total annual coal production 
of the United Kingdom (65,000,000 tons) is equal to the strength of B 
400,000,000 strong men, or more than double the number of adult males 
now upon the globe. 


Basie Nitrate of Bismuth as a re-agent for Grape-Sugar.* 

sy Professor BérrcEr. f 

In testing urine for example, for sugar, if 1 volume of urine be boiled ) 
with an equal volume of a solution of one part of crystallized carbonate 


of soda in 3 parts of water, and a very small quantity of basic nitrate af 
of bismuth be added to it, the latter becomes gray by reduction, if “a 


grape-sugar be present. Cane-sugar does not possess this property, 2 
and none of the other bodies occurring in the urine blacken the bismuth a 


salt.—Journ. fiir Prakt. Chemie, \xxi. p. 431. ; 
* From the London Chemical Gazette, No. 362. 


FRANKLIN INSTITUTE. 


Proceedings of the Stated Monthly Meeting, August 19, 1858. 
John C. Cresson, President, in the chair. : 
John Agnew, Vice-President. | P 
John F. Frazer, Treasurer. f{ 
William Harris, Recording Secretary, pro tem. 
The minutes of the last meeting were read and approved. & 
A Letter was read from Lieut. Col. James D. Graham, United States 

Topographical Engineer, Chicago, Illinois. 

Donations to the Library were received from the Royal Geographi- 4 
cal Society and the Statistical Society, London; the Maryland Insti- 7 
tute, Baltimore, Maryland; the Young Men’s Institute, New Haven, 
Connecticut ; the Association of the Franklin Medal Scholars, Boston, 
Massachusetts ; the Mercantile Library Association, City of N. York; 
the Trustees of the Farmers’ High School, Carlisle, Pennsylvania. 

The Periodicals received in exchange for the Journal of the Insti- 
tute, were laid on the table. 

The Treasurer read his statement of the receipts and payments for 
the month of July. 

The Board of Managers and Standing Committees reported their 
minutes. 

On motion, the Committee on Exhibitions was instructed to take 
the necessary steps to hold an Exhibition of American Manufactures, 
next Fall, agreeably to their recommendation this evening. 


resent. 


Franklin Institute. 


Candidates for membership in the Institute (5) were proposed, and 
the candidates (4) proposed at the last meeting were duly elected. 

The Board of Managers reported that at their meeting held 17th 
instant, they elected Mr. James Dougherty and George W hitne ‘y, mem- 
bers of the Board to fill the vacancies occasioned by the death of Mr. 
Abraham Miller, and the resignation of Mr. Charles Magarge. 

They also elected L. A. Hugeut-Latour, Esq., of Montreal, Can: uda, 
a corresponding member of the Institute. 

Mr. Howson exhibited (from the model room) two full-sized pieces 
of 60 ths. rails, connected by Ellwood Morris's * railroad splice,” for 
which a patent was obtained July 27th, 1858. 

The peculiarity of the “Morris splice,” consists in obtaining ade- 
quate strength for the fish pieces, (when used with the low American rail,) 
by turning them under the bottoms of the rails, while at the same time 
bolting them as usual stdewise through the necks of the rails, with 
four bolts to each joint. 

This splice may be used either in one or two pieces, the latter being 
usually preferred, and on a length of two feet weighing 36 lbs. gives 
a strength which effectually splices the joints of rails, and at a cost 
not exceeding two dollars each. 

This splice has been well spoken of in the English Railway Journals, 
and appears to promise excellent results in practice. 

H. D. King, Agent, exhibited specimens of improved manufacture 
of bright steel and iron, by Jones & Louth, of the American Iron 
Works, in Pittsburgh, designed to be used as piston rods, shafting, and 
all kinds of steel or iron requiring a bright smooth surface. The im- 
provement consists in removing the scale from the surface by a chemi- 
cal process, and then producing a smooth surface by rolling ; finishing 
it sufficiently smooth and straight for all practical purposes, (adding 
both density and stiffness,) doing away with the usual process of turn- 
ing, for which (the inventor, Mr. Louth,) a patent is pending in the 
United States, and has already been issued in England. 

Mr. John H. Cooper exhibited his improved regulator for controlling 
the pressure of gas at the burners. 

This instrument consists essentially of a small conical valve capable 
of opening and closing the aperture, which admits the gas from the 
metre to the pipe supplying the burners, and an inverted cup or gaso- 
meter having a cylindrical rim dipping in mercury. 

This cup is guided in its vertical movements by an arm hinged loosely 
to the casing, “which contains all the parts, and to the eup, by which 
arrangement the latter is wholly unencumbered by friction. 

The cup is loaded with weights to a certain permanent pressure, 
which experiment determines to be the most economical and adyanta- 
geous for consumption of gas, and when so adjusted the instrument 
requires no further attention from the consumer. 

Extreme sensitiveness is secured in this instrument by hinging and 
supporting the working parts on fine axes wholly removed from the 
corrosive action of the gas; for this reason, the tendene ‘y to become 
inactive, is rendered almost impossible. 
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When the street pressure of gas is low, owing to a deficiency in the 
mains, this instrument offers no obstruction to the free flow of gas, and 
when the pressure again increases it comes into action, checking any 
increased flow of gas to the burners beyond that required for economic 
consumption. 


COMMITTEE ON SCIENCE AND THE ARTS. 


Report on J. L. Gatehell’s Lightning Rod and Points. 


The Committee on Science and the Arts constituted by the Franklin Institute of the 
State of Pennsylvania, for the promotion of the Mechanic Arts, to whom was referred 
for examination, “an Improved Copper-Braid Lightning Rod and Points,” invented 
by Mr. J. L. Garcueut, of Elkton, Maryland, 


Report:—That the rod now submitted, appears to be in most re- 
spects, similar to that reported on favorably by this Committee, June 
8th, 1854. (See Journal Frank. Inst., 3d Series, vol. xxviii, (July, 
1854,) page 68.) 

The variations consist, first, in the substitution of a rope of twisted 
copper wire (containing 18 strands of wire about ,gth inch in diameter, ) 
by which are gained greater conducting power, freedom from breaks, or 
joints in the conductor, and a flexibility which allows it to be adapted 
to any irregularities of form over which it may be carried. The proprie- 
tor also suggests the absence of iron-stain by which the stones or paint 
of the building are so frequently disfigured, but this will only be mea- 
surably an improvement, as, unless the copper be kept carefully painted, 
it will also stain the building, though in a less degree. 

The second modification is the substitution of a copper for a platina 
point, and the increasing the angle of the point, so as to approach that 
recommended by the Committee of the French Academy of Sciences, 
and published in the Journal of the Franklin Institute, 3d Series, vol. % 
xxxili, (April, 1857,) page 269. The advantages here gained are greater 
conducting power by the substitution of copper for platina, and secondly, 

2 counteraction of the liability to fusion by rendering the point much 
less acute. The preservation from oxidation is entrusted as in Mr. G’s. 
former rod to a zine ball attached below the point. 

The Committee believe that the modifications made by Mr. Gatchell 
in the construction of his rod, are such as to increase its efficacy, and 
if he is right in supposing that they will not materially increase its ex- 


pense, they undoubtedly constitute a valuable improvement. : 
The Committee therefore renew their recommendation of Mr. Gat- : 
chell’s lightning rod, as being cheap, durable, and efficient. 


By order of the Committee, 
Philadelphia, August 12th, 1858. Wm. Haminton, Actuary. 


ERRATA. 


Vol. xxxv—page 415, line 32—for “ hour ” read “second.” Line 34—for “ undeter- 
minate” read “indeterminate.” 
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